


LE ahs YO I as PSE 


Asa 

























OFFICES 
LOUISVILLE CHICAGO ST. LOUIS CINCINNATI 
Lincoln Savings Bank Building The Rookery Pierce Building First National'Bank Building 
PITTSBURG NEW YORK BOSTON 
German National Bank Hudson Terminal! Building 85 Devonshire Street 
PHILADELPHIA BIRMINGHAM 











Yy 


Ur 








N 
\ 
N 
N 
N 
N 
N 
aN 
wN 









Pennsylvania Building Brown-Marx Building | 














Evers thing You Need InYour Foundry 
The Foundryman’s MarKet-places 


J 
j 

















Cincinnati Plant of the S. Obermayer Co. Chicago Plant cf the S. Obermayer Co. 
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The largest and most successful foundries in the U. S. have contracted with us for 


Rillton Sea Coal Facing 
Bull Dog Core Wash 
Kantbebeat Dry Core Compound 
No. 702 Ceylon Plumbago 


They know how to make money and appreciate quality and service. 
Get in with the leaders. 


Buy direct from the manufacturers 
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\ ,» Pe. ‘* Everything you need in your foundry.”’ 
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APERMANENT MOLD GRAY IRON FOUNDRY 


The use of cast iron molds and cores in the production of soil pipe 
fittings --- Description of the Tacony Iron Co.'s sandless foundry 


MOME four years ago, Edgar Allen and built, was described in THe Foun- 


5 


Custer, president of the Tacony Iron DRY, May, 1908. While the molds 





‘o, Tacony, Philadelphia, Pa. be- were made of cast iron, sand cores 
gan an investigation of the permanent were used, and this proved the only 
mold problem, and_ finally selected objectionable feature of the process. 
cast iron as the material offering the Fittings were next experimented with, 
greater number of advantages and the but sand cores were found impossible 
least number of disadvantages. En- owing to their irregularity of form, 


gaged in the manufacture of soil pipe and it was practically decided to dis- 


and fittings, Mr. Custer’s first experi- continue further work along this line, 


ments were directed toward the pro- when as a last resort. cast iron cores 
duction of the larger castings in per- were suggested and tried. From the 
manent molds. The continuous cast- first the experiments were crowned 


ing machine, which was first designed with success, and the most exasperat- 














1—View oF PERMANENT MoL_p DEPARTMENT oF THE TACONY Iron Co., LooKING TowaArp THE CoNnTINUOUS Sor. Pree Cast- 
ING MACHINE 
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Fig. 2—PERMANENT Motp For a 5-INCH QvuaArTER BEND. Tue Cores Have Just 
BEEN RELEASED AND THE CASTING IS IN THE HALF oF THE MOLD, 
WHICH 1s SwuNG Out 
"1G. 3—PERMANENT Morp For 5-INCH QuaARTER BEND, SHOWING THE CoRES IN 
POSITION FOR CASTING 
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ing problem of permanent mold work 
was solved. This discovery upset an 
other of the many traditions of the 
art of founding, and as yet it is im- 
possible to forecast the scope of its 
tremendous possibilities. Already, al 
kinds of cored cast iron fittings are 
being made in permanent molds equip- 
ped with cast iron cores, and molds 
have been designed for brake shoes, 
sash weights and various kinds 0! 
hardware. 


Cost of Permanent Mold Fittings. 


At the plant of the Tacony Iron 
Co. gray iron fittings are now exclus 
ively cast in this way, molds having 
been installed for the production of 
quarter and eighth bends, T’s, Y’s, 
double hubs, reducers, etc. These cast- 
ings vary in weight from 4 to 28 
pounds, and the average labor cost i 
approximately 2 cents per casting 
as compared with an average molding 
cost of 6 cents per fitting when mad 
in sand. All of the labor employed 
in the permanent mold department | 
unskilled, and a workman can _ b 
taught the operation of the molds 
within a few hours. In addition to 
the saving in labor cost, the es 
pense of sand and flasks is entire! 
eliminated, and while against this 
must be charged the cost of molds 
and the machines, this amounts to 
only a fraction of a cent per casting 


Output Per Mold. 


It has been estimated that on mis 
cellaneous fittings, covering a _ wide 
range of sizes, each mold will have 
an output of approximately = 1,000 
pounds of castings daily. Of the 
smaller fittings, the output per day 
in number, will be larger than t 
heavier fittings, and it is furthermo: 
possible to cast the smaller fittings 
more rapidly than the larger, as tl 
do not heat the molds so quickly 
The temperature of the molds has not 
been a source of difficulty, although 
has been found that when raised 
a red heat they deteriorate more r 
idly than when the temperature 
not high enough to discolor the mo! 


Shrinkage of Castings on Cores. 


As previously statea in Mr. ¢ 
ter’s articles, published in THe lo 
DRY in September, 1908, and June 
August, 1909, “the success of castiig 
in permanent molds lies in = swiit!) 
chilling the molten iron to the p: 
at which it is set, and then im: 
diately removing it from the chilling 
effect and allowing it to cool n 
mally.” If the cast iron cores are 
removed immediately after the 11 
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is set, the. shrinkage of the iron 





ids the cores and they cannot be 
ithdrawn. The mold is then open- 
and the casting is broken with a 
mmer to release the cores, and the 
ily loss incurred is the labor re- 
iired in producing the casting. The 
ld and core are uninjured, and af- 
the casting has been removed, 
mold is closed, the cores are low- 

d into place, and another fitting is 
st. The operators, however, soon 
ome sufficiently skilled in their 
rk to accurately determine when 
cores should be withdrawn, and the 
sses from the shrinkage of the cast- 
ings on the cores are extremely light. 


Weight of Molds. 


Only ordinary care must be exer- 
d to prevent the castings sticking 
the molds, and these, as well as 

cores, are coated occasionally 


th a mixture of thin oil and graph- 


While it is almost impossible to 
nulate any fixed rule as to the 
: and shape of molds for various 





tings, a surplus of metal in every 





case has given excellent results. For 
tings weighing up to 15 pounds 
ratio of weight of mold to cast- 


is 100 to 1, and above 15 pounds 
it 70 to 1. For a 15 pound cast- 
ne the mold would weigh 1,500 
pounds, and for a 25 pound casting, 
approximately, 1,750 pounds. The 
ds and the cores are cast from or- 
ry gray iron, such as is used for 
pipe and fittings, and in one mold 
re than 6,000 pieces have been cast 
out showing signs of deteriora- 

The time required for making 
ngs in these permanent molds va- 
with the weight of the casting 

the thickness of the section. 





Small castings can be produced more 

liy than large ones, as the time 
t in the larger castings is great- 
er than of those lighter in weight. 
Plow points, for example, can be cast 
per minute, while some of the 
r fittings can be made at the 
of one every two minutes 


Permanent Mold ‘Department. 


permanent mold department of 

Tacony Iron Co. occupies a 

of only 60 x 28 feet, and while 

23) permanent mold machines 

been installed, the ultimate equip- 

will be 60. Additional ma- 

y ines are being added as rapidly as 











: ; : C PCS SS 
can be built, and the daily out- 


from this department will be 
g 30 tons, with an average of 15 lic. 4—PERMANENT Mo tp For 5-INcH QUARTER BEND wiTH Core RELEASED. THIS 
ls per section. A view of the View CLEARLY SHOWS THE OUTLINE OF THE Two Har Mo ps 


nent mold foundry is shown in 
the continuous permanent mold Fic. 5—PeRMANENT Mo tp For A 5 x 3-INcH Y. THe CasTING WEIGHS 28 PouNps 
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soil pipe machine being in the imm 


co 
diate background, and the hand mol 
ing department in which soil pipe ‘s 
still made in sand molds, is in t 
rear of this machine. 
- : OS | Permanent Molds for Fittings. 
; BS Another view of the  permaneit 
orn mold department, from the oppos 
iat mee end of the plant, is shown in Fig. 10) 
onth ® ™ ws aie ‘teal se An overhead track, from which an air 
e 
a 





hoist is suspended, is parallel to aid 
directly over the row of permanent 
molds next to the side wall. This 
hoist is used to withdraw the heavy 
main cores from large permanent 
molds for T’s and Y’s, which are 
heavy for the workmen to handle. 
facilitate the rapid handling of me 
from the cupola to the large molds 
trolley, from which ladles are s) 
pended, is also hung from this track 
The cast iron pipe fittings produced 
in the permanent molds in_ this 
partment, including their weights, 
low: 

First row next to the wall, right 
left: 2 x 4-inch increaser, 10 pounds; 4 





x 2-inch T, 14% pounds; 4 x 2-inch Y, 
18 pounds; 4 x 2-inch tapped T, 16 
pounds; 4 x 4-inch T, 23 pounds; 4x 4 
inch Y, 25 pounds; 3 x 3-inch Y, 





pounds; 5 x 3-inch Y, 23 pounds, 4 





3-inch Y, 21 pounds. 

Second row: 4 x 3-inch increase 
pounds; 4 x 2-inch half Y, 15 pou 
3 x 2-inch tapped T, 10 pounds; 2 
inch Y, 8 pounds; 3 x 2-inch \ 
pounds; 2 x 2-inch half Y, 8 pou 
The complete equipment of the se 
row will include 15 machines, 


more to be added as soon as the 





chines and the permanent molds 
be built. 

Third row: 3-inch eighth bend, 
pounds; 2-inch quarter bend, 5 pounds; 


5-inch quarter bend, 22 pounds; 4 








inch eighth bend, 13 pounds. Seven 
teen additional machines for bends 0! 
different sizes are still to be 
stalled in this row. 

Fourth row: 4 x 3-inch reduc: 
pounds; 3 x 2-inch reducer, 5 pow 
x 3-inch reducer, 8 pounds; 4 x 2 
reducer, 8 pounds; 5 x 4-inch reduce! 
11 .pounds; 4-inch double hub 
pounds; 2-inch double hub, 4 po 
The latter is the lightest casting 


duced in this department. 
Operation of Permanent Mold 


The operation of the pern 





molds on all of these machin 


SEE SO NENT EERIE RN Comme bi ; _— 
© similar, in that one-half of the 


is fixed, while the other half s 








IG. O—PeRMANENT Mo tp For A 3-INcH E1GHTH BEND. THE Two HaALves oF THE on a hinge. The construction « 
CORE ARE SLIGHTLY SEPARATED cast iron cores, of course, vari 
well as the method of their with 


ic. 7—PERMANENT Morb For A 2 x 2-INcH Hatr \ al from the molds. A machin 
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molding 5-inch quarter bends is 
shown in Fig. 2. One-half of the 
mold is swung out, operating on a 


hinge, while the other half is station- 


ary. The levers for operating the 
cores are attached to the fixed mold 
side of the machine. In this view 


the casting has just been poured, and 
the two halves of the core have been 


withdrawn by depressing the operat- 
ing lever. Immediately after the with- 
movable half 


mold is 


drawal of the cores, the 


of the permanent swung out, 


permitting the removal of the cast- 


ing. In this instance the casting has 
been permitted to remain in this half 
of the mold, the gates, runner and 
will 


be noted that while the two halves of 


sprue ‘being clearly shown. It 


the core are curved to conform to 
the shape of the mold, the arbors on 
the outside straight to 


withdrawal 


edge are per- 
from the 


A view of the two halves of the 


mit of their easy 
mold. 
core closed together in the position they 
closed, and 


when the mold is 


while the 


assume 
metal is being poured, is 
shown in Fig. 3. 

The half of the 
he left 
spite almost 
months. It would naturally be 
that at the 


meet, a fin 


permanent mold at 
is without imperrections, de- 
constant use for several 
sup- 
where the 


posed, point 


cores would be formed in 
the casting. This, however, is not the 
ise, as the iron sets so rapidly that 


t does not rise into this space. 


Venting the Molds and Cores. 
\t A, Fig. 
provided to permit the air in the 
iold to 
rilled to 


ir into the mold 


3, is shown a vent, which 


escape, and the cores are 


permit of the passage of 
when the cores are 
leased. Before these openings were 
cores, it found ex- 


difficult to 


made in the was 


edingly withdraw the 
vo halves, owing to the formation of 
held the 


However, when the two halves 


vacuum, which core to- 
ether. 


the core are separated, air rushes 


through these passages and over- 
smes the atmospheric pressure. An- 
ther view of these cores, withdrawn 


om the mold, is shown in Fig. 4. 


he fixed half of the permanent mold 


in also be clearly seen, and it will 


noted that its surface is still as 
rfect as when it was received from 
e machine’ shop. 

End and side elevations of a ma- 


ine equipped with permanent molds 


quarter bends are shown in Fig. 


The 


fixed half of the permanent mold, 


side elevation is a view of 


1 the method of bolting this half 
the mold to the base is clearly il- 


trated. The four parts of the hinge 


TRE FOuNDRY 

































PERMANENT MOoLp 


. 
Fic. 9—PERMANENT Mop For A 5 x 3-INCH Y, SHOWING THE CorES RELEASED 


FOR 


\ 








2 x 2-INcH Y, SHOWING THE CORES IN 


PosiTION 


CASTING 
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Fic. 11—SpecrAL PERMANENT Mo_p MACHINE For CASTING BRAKE SHOES. THIS MACHINE 1S EQUIPPED WITH S1x MOLpDs, AND 
THE CASTINGS ARE PoURED CONTINUOUSLY 



































on which the movable half of the mold A machine equipped with a perman- half of the core of the quarter bend 
swings are also shown. The release ent mold for a 3-inch eighth bend is mold, shown in Figs. 2 and 4, is drawn 


of the cores is accomplished by two shown in Fig. 6, and end and side ele- out horizontally owing to the 90 de- 
sets of compound interlocking levers. vations in Fig. 18. While the lower gree angle, in the eighth bend molds 




















Fic 12—Tue ResistaANceE oF PERMANENT Motp CASTINGS TO CorROSION IS CLEARLY SHOWN BY THE Douste Hus 4, WHICH 
Was Cast IN A PERMANENT Moto; B Was Sanp Cast. Castinc C Was ALLOWED T0 CHILL IN A PERMANENT MOoLpD 
AND D 1s Sort, ALTHOUGH SIMILARLY Cast. It wit ALso BE Notep THAT D SHows SIGNS OF CORROSION, 
WHEREAS C PRESENTS PRACTICALLY AN UNPITTED SURFACE 
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it is drawn out at an angle to the up- 


per half by the same compound lever 


movement which releases the cores in 
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construction main 


and 


body 
out of 
branch 


permits the 
arbor to be 
desired. 


core 


the 


swung 
The 


way when 


February, 1916 


counterweighted, while the bran 
core is released from the casting b 
operating a hand wheel, the arbor b 














the quarter bend molds. In this case core is drawn out of the casting by ing attached to a screw. In Fig. 
again it will be seen that the curve depressing a lever, which is shown the main and branch cores are show 
of the core follows the curve of the lowered in Fig. 7, and elevated in in the position they assume when t! 
the mold, but the outside edge of the Fig. 8 The main and branch cores mold is closed. It will be noted th 
arbor is straight. The core is slight- fit together with a tougue and groove the branch core is curved at the e: 
ly separated to show the diagonal joint, the tongue on the main core to conform to the curved surface 
joint which saddles at the angle of being clearly shown in Fig. 7. In the main core, thus doing away wi 
the core. Heretofore the two halves Fig. 8 the main core has been low- the tongue and groove joint. Oth 
of the core were slotted together, but ered and is in the position it assumes wise, this machine is similar in c¢ 
the diagonal joint has been found when the mold is closed, the branch struction to that shown in Figs. 7 
preferable. core also being shown in place. A 8 Owing to the great weight of t 
Molds for Y’s and T’s are all made clamp is shown in both Figs. 7 and main cores of large Y fittings, an 
with the cores independent of the ma- 8, on the bar of the movable half of hoist is generally used to withdr 
‘ 
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INSTALLATION OF PERMAN] 


MACHINES WERE 


FIRST 





chine. A permanent mold for a 2 x 
2-inch half Y 


half of 


is shown in Fig. 7. 


the mold swings on a hinge, 


and a roller is attached to the bottom 


of this mold at the outer end to sup- 


port it, owing to its great weight. 
This roller operates on the cast iron 
base of the machine. The main body 
core, shown raised out of the mold, is 


counterweighted, the wire rope con- 


ie counterweight to the core 
the 
which is free to swing around on the 
is supported. This 


necting t 


passing over sheaves on arm, 


post by which it 





NT Motp MACHINES FoR FITTINGS AT THE 


REMOVED FROM THIS RooM To THE DEPARTMENT SHOWN IN 





the permanent mold by which the 
two halves of the mold are _ held 
firmly together when the same _ is 
closed and the metal is poured. The 


branch moves’ in a 
slide, at 


attached 


V-shaped 


core 


the end of which a lever is 


for releasing the core from 


the casting. 
Mold for a Large Fitting. 


A machine equipped with a large 
mold for a 5 x 3-inch Y 
fitting, weighing 28 pounds, is shown 


and 9. The main core is 


permanent 


in Figs. 5 


THE TACONY 
Fic. 10 


PLANT OF 


these cores from the castings. 1 
arrangement is clearly shown in | 
19, which is a side elevation of a 
chine for branch fittings, showing 
the dotted li 


The hook on the air hoist engag 


outline of mold in 


hooked bar, which passes through 
the 


eye on main core. The arrat! 
ment of the counterweight is cle 
shown, as well as the sheaves 
the arm. 


Molds for Reducers. 
The machines equipped with mo 
for reducer fittings are similar in c 
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siruction to the machines for produc- 
One- 
of the mold is stationary, while 
other half is hinged and is swung 
to release the casting. The cores 
are released ‘by levers, both upper and 


quarter and eighth bends. 


r cores being raised and lowered 

of the mold vertically. 

he first installation of these ma- 
es in the p'ant of the Tacony Iron 

( is shown in Fig. 13. The room 
which they were located, however, 
ved too small, and to provide more 

space for additional equipment a larger 

This, 


application of the 


m was obtained. however, 


rly shows the 


reducer castings are made. 
are in 


sash_ weights, 


in 7, 8, 9 and 
half of the 
supported on 
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The cores 


halves, the upper half being 


raised and the lower half being low- 
ered vertically out of the casting. 


Sash Weight Molds. 


Four special permanent molds for 


located in a room ad- 


joining the main permanent mold de- 
partment, are shown in Fig. 15. These 
molds were constructed for producing 


patented sash weight, which are 


cast two in a mold, and are made 


7 10-pound sizes. One- 


mold is moveable, being 


while the 


rollers, 


four 


plates remain 
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metal has been poured into the mold 
the two arbors, which make the holes 
in each weight, are-immediately with- 
drawn, and when the movable half of 
the mold is moved back by the double 
levers, the arbors 


carrying the name 
stationary, and thereby 


push the castings out of the mold. In 
this operation the movable half of the 
mold 


draws the casting out of the 


fixed half for a very short distance, 
and from that point the arbors, which 
act as plungers, push the casting out of 
the other half of the mold. 


ings can be made at the rate of 10 per 


These cast- 


niunute, without unduly heating the molds. 





| 














lic. 14TuHe MetuHop or GaTING A 4-INCH 
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EIGHTH BEND 1s SHOWN AT A; Bis A 


BeLL; C SHows SASH WEIGHTS WITH HEAvy Fins DUE To THE WEAR OF THE 


Usep FoR THOUSANDS OF CASTINGS: 


Hus; F ts 


A 2 x 2-INCH 


oist for the removal of the main 


the branch 
large T fittings, a bar is insert- 
an eye in the arbor of the branch 
as shown in Fig. 19. This core 
thdrawn straight from the mold, 
vhie the main core and arbor are 

out of the casting by an air 


hor withdrawing cores 


Molds for Double Hubs. 


] operation of machines equipped 
permanent molds for double hubs 
Ssimilar to that of machines on which 


Hatr Y, SHowING CONTRAST BETWEEN 


D 1s A BapLty ScoreD RuNNER; E SHows 
SAME CASTING 


other half remains fixed. The 
of the 


is reproduced on each casting, and to 


name 


inventor of these weights 
obviate the necessity of chiseling the 


name on each mold, two name plates 


are carried on arbors in each rnold, 
one for each weight. The second 
mold in this view is shown closed, 
and the support for the name plate 


arbors can be seen at A. In addition, 
one hole must be made in each weight. 
In the second mold these two arbors 
are shown in 
first mold they are shown resting on 
the movable half. When the 


position, while on the 


top of 


HARD AND 





CASTING WHICH BLED IN THE BRANCH 
PERMANENT Mop, wHicu Has BEEN 
THE METHOD oF GATING A DOUBLE 


Sort IRON IN THE 


Two of these sash weights are shown 
at C, Fig. 14. It will be noted that 
the fins are unusually heavy. This is 


due to the long continued use of 


the molds, which are now becoming 


slightly worn. 
Permanent Mold Brake Shoe Machine. 


A special machine for casting brake 
shoes in permanent molds is shown in 
Fig. 11. It consists of six molds, two 
of which are open, and the remainder 
are closed and in the position they 
assume when the metal is being poured. 
The _ break steel backs, A, 


shoes have 
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Fic. 15—Four PERMANENT Mo.tp SASH WEIGHT MACHINES 


while the casting is shown at B. The 
movable halves of these molds are car- 
ried on rollers and are opened and closed 
by hand levers. The steel back against 
which the brake shoe is cast is held 
in a groove in a movable steel carrier 
When the 
projection in the steel back is insert- 


at the end of a plunger. 


ed in the groove in the carrier and 
the mold is closed, the steel back is 
in the horizontal position shown at 
C. However, when the brake shoe is 
cast onto the steel back and the mold 
is opened, the weight of the casting 
tilts the ‘carrier, and the brake shoe, 
by its own weight, drops out of the 
mold. In operation, the steel back is 
inserted in the groove in the car- 
rier, a metal core is set in place and 
the mold is closed by the upward 
movement of the hand lever. This op- 
eration also actuates the plunger car- 
rying the steel back, which is drawn 
back into place into the movable half 
of the 


permanent mold. After the 


metal has been poured, the mold is 
opened by depressing the hand lever. 


el back 


i1as been 


The plunger, carrying the ste 
against which the brake shoe 1 


cast, withdraws the casting from the 
fixed half of the 

moves’ forward, 
back from the 
permanent 


mold, and then 


releasing the steel 
movable half of the 
mold, 


thereby permitting 


the casting to drop from the 


mold, as previously described. 


away 


Operation of Brake Shoe Molds. 


This machine is operated by four 
men, while the fifth pours the metal 
continuously. The first operator puts 
the steel back in the carrier and 
places the core in the mold. The 
second operator closes the mold with 
the lever, and after an interval of 10 
or 12 seconds, the mold is opened by 
another operator. The next opera- 
tion is to adjust the carrier tor the 
steel back, and the sequence of opera- 
tions is repeated. The machine is 
7 feet in diameter, while the center 
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piece, which is a solid casting, is 
feet in diameter, 2 feet high, an 
‘weighs 7,000 pounds. 


Permanent Mold Castings Resist Cor 
rosion. 

indicate that casting 
made in permanent molds resist co: 
rosion for a greater period than thos 
cast in sand. Two double hubs shown 
at A and B, Fig. 12, were exposed 
an open shed for a period of 30 day 
The sand cast hub, B, is pitted over 
its entire surface, while the 
made in the permanent mold, at 
shows only slight traces of corr 
sion. This is undoubtedly due to tl 
closer grain of the metal of castings 
made in permanent molds as _ con 
pared with those cast in sand. Ex- 
periments also show that castings per- 
mitted to chill in the 
thus obtain a 
face, 


Experiments 


castin 


molds, and 
polished = sur 
many cases assumes 
the appearance of having been nickel- 
plated, resist corrosion better than 
castings which have been dropped out 
of the molds immediately after the 
iron has set, and which are, therefore, 
soft. A so-called, thard permanent 
mold casting is shown at C, while at J, 
a soft permanent mold casting, which 
shows traces of corrosion is_ illus- 
trated. Both have been exposed to 
the weather in an open bin, but the 
casting at C has developed only slight 
traces of corrosion. 

In Fig. 17 is shown one-half of a 
permanent mold for a 5 x 4inch T 
Y fitting. It will be noted that t 
branch is slightly curved and the cast 
iron core will have to describe an arc 
of a circle conforming to this curved sur- 
face when being withdrawn from, the 
mold. These molds are made from ordinary 
gray iron, being cast with the face in 


highly 
which in 























AND SIDE ELEVATIONS OF MACHINE EQUIPPED WITH A MoLp Fi 
QUARTER BENDS 
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the drag, and the patterns are milled 
out in the machine shop. 


Effect of Hot Iron on the Runner. 


The effect of a badly scored runner 
and gate of a permanent mold is 
shown at D, Fig. 14. Several thousand 
castings were made in this mold be- 
fore the runner become furrowed, and 
this is more pronounced in the run- 
ner as it receives the full effect of the 
molten iron at its highest temperature. 
The gate itself is only slightly scored, 
while the mold proper has as_ yet 
shown no signs of deterioration. Nor 
is it necessary to discard the molds 
after they have become furrowed from 
repeated use. The defective portion is 
machined out, and a block of cast 
iron is fitted in place, which is bolted 
to the mold, the bolts passing entirely 
through the same, being fastened with 
nuts at the back. This cast iron block 
s then machined to conform to the 
shape of the defective portion of the 
mold that has been cut out. 


Hard and Soft Iron in One Casting. 
At F, Fig. 14, is shown a 2 x 2-inch 
alf Y, and in this casting the con- 
trast between hard and soft iron is 
marked. The gate and riser are soft 
ind have a dull gray appearance, while 
the casting itself is hard, and has a 
gray metallic luster. It will also be 
noted that the branch and main sec- 
tion of the fitting are gated together 
t their bell 
low of the 


ends to facilitate the 
metal in the 


experiments 


branch. 
showed that un- 
ess this was done, distinct lines would 
levelop in the 


carly 


main section of the 


tting, resulting from the iron flow- 


ng into the branch and continuing its 
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that 


Prematurely 
the Core. 


before the 
at B, Fig. 
it bled 


metal had set 
It will be 
ie bell of 


14. 


in 


Fic. 17—ONE-HALF oF A PERMANENT Motp For A 5 x 4-INcH T Y. 
1s SLIGHTLY CURVED 


branch had 


Withdrawing 


A casting from which the core was 
withdrawn 
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iG. IS—ENp AND SIDE ELEVATIONS OF A MACHINE EQUIPPED WITH A PERMANENT 


MoLp For EIGHTH 


BENDS 














THE BRANCH 


the branch at the 
gate from the 


point where the 


main fitting leads to 
this part of the casting. The iron in 
the runner was still molten when the 
casting was removed from the mold 
and flowed through this gate into the 
branch when the core was withdrawn. 
The method of gating a 4-inch eighth 
bend as well as a 2-inch double hub 
is shown, respectively, at A and F, 


Fig. 14. 
Sectional Sash Weights. 


A sash weight of novel design, and 
the apparatus and permanent mold in 
which it is made, are shown in Figs. 
20 and 21. It was devised by E. A. 
Custer of the Tacony Iron Co., and 
is a marked departure from the type 
of sash weights now in use. For 
windows of ordinary size the sash 
weights used are made of cast iron, 
either round or rectangular, with an 
eye in one end. The weights for 
large windows in modern office build- 
ings weigh anywhere from 70 to 500 
pounds, and it is obvious that a great- 


er flexibility in the weights for coun- 


ter-balancing is necessary. Single 
weights, if made in all the various 
sizes, would be exceedingly cumber- 


some, and a large variety of weights 
and lengths would have to be kept in 
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stock. 
the 
weights have been designed. 

The main requirements of sectional 
sash weights are that the weights of 
parts shall be that any 
can be obtained by a combination of 


It is to supply this need that 


various styles of sectional sash 


such weight 


sections. They -are usually made in 
sizes weighing 7, 8, 9 and 10 pounds, 
and with these four sizes any weight 
above 14 pounds can be obtained. An- 
other requirement that any piece 
may be used for the top, and to this 
end, all 


is 


are provided with means for 




















Fic. 19—Sipe ELevatTioN oF MACHINE 
EQUIPPED WITH MoLp FoR 
A Lagce T Y THE Main 

CORE THE Mo Lp 
hy THE 
BRANCH Out 

LEFT 


PERMANENT 
FITTING. 
LIFTED OUT OF 
AIR 

CORE 


IS 


AN Hoist, AND 
DRAWN 


THI 


IS 


BY THE Bar At 


attaching cord or chain. Again, each 
part must be suspended from the one 
above such that it is 
impracticable 


he »¢ »ked 


line 


in a manner 
it to become un- 
off, get out of 
the other sections. Various 
hooks for 


this feature, but the loss of weight by 


for 


and drop or 


with 


styles of have ‘been used 


open spaces at the joints is a serious 


drawback, as there is seldom 


length 
enough in the weight boxes to accom- 
modate the 


the open spaces at the joints. 


extra length made neces- 
sary iby 
It is also essential that when a string 
their 


hanging cord, they shall hang in prac- 


of weights is suspended from 


tically and that the 
sections can be hung into one another 
in the 
hooked together outside and then hung 
unit. 


a straight line, 


weight box, rather than being 


aS a 


Design of Sectional Sash Weight. 
All of 


overcome 


have been 


front 


objections 
the 


these 


in weight, and 
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ic. 20—Sip—E AND ENp ELEVATIONS OF 


EQUIPPED WITH 
A 
The 


cast 


of 


Fig. 


side elevations which, 
zi. 


of rectangular 


and B, 


are shown in weight 


consists iron sec- 
section 
a 


with 


each 
end 
an. angle 


various 
at 


set 


tions of sizes, 
each 
at 
the axis of the weight. 
that the 


being provided with 


V-shaped hook 
be fit 
of 
weight by the open spaces, and inas- 
much as the length of hook C, Fig. 
21, the 
excess cannot 


lower end would 
end 


seen 


into the upper without loss 


considerably greater than 
the ‘boxes, it 
unhooked after being placed 
The V-shaped hook prevents 
sidewise displacements, and the 
angle of the hook is such that the va- 
rious sections have a tendency to hug 
into their place. 


1S 
room in 
become 
therein. 
any 


It is impossible to 
unhook them by very violent shaking 
or of sec- 
tion is provided with an eye through 
which chain 


swinging. One end each 


or rope may tbe passed 


for hanging. 


The Sash Weight Mold. 
The 


iron, 


mold used is entirely of cast 
no sand being required for any 
One portion of the is 
A, Fig. 20, the 
other portion is mounted on rollers B, 
and arranged with links C 

D, to be moved to 
from the fixed portion E, Fig. 21. 


part. mold 


fixed on base while 


is and 


levers SO as or 
The 
parting line between the two portions is 
at such an angle as will bring the up- 
per and lower surfaces of the casting 
to a horizontal line, or parallel to the 
top and bottom of the mold. As will 
be dD, 21, the parting 


line is not in a plane, but is offset in 


seen from Fig. 
such a manner that the parting is in 
effect the of the 


ing formed by 


across 
The 


corners 


hooks 


cast- 


end are 


SECTIONAL SASH 


A 


It will readily. 


PERMANENT 


iron cores F, 


being carried in a groove in the moy 


able 


fixed 


part, 


section. 


and 


Fig. 20, the 


the upper 


The Cores. 


lower 


set 


in 


se 


th 


WEIGHT MoLtpING MACHIN! 
Mo.tp 


l¢ 


Each set of cores is provided wit! 


links G and levers H, so that they can 


back 


be drawn 


from the 


interior 


© 


the mold or forced ahead into the po 


sition as show 


n. The gate 


and 


sprues 


+ 
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Two Handsome Silver Loving Gups for the 





Best Exhibits at the Foundrymen’s 
Convention in Detroit 


The exhibitions of foundry sup- 
plies and equipment conducted by 
the Foundry and Manufacturers’ 
Supply Assoctation during the week 
of the annual conventions of the 
various educational soctettes of 
the foundry trade, have become 
of these that 
attract foundrymen from all over 
the world. 

The first extensive exhibit was 
made in Cleveland, in 1906, and 
then followed the successful ex post- 
tions 1n Philadelphia, Toronto and 


features meetings 


Cincinnati. 

Detroit has been chosen for the 
IQIO convention, and during the 
week of June 0, makers of equip- 
ment and suppltes for the foundry 
trade wtll display thetr products tn 
the beautiful City of the Stratts. 

Thousands of dollars are spent 
by the exhtbhttors to make these shows 
attractive, and thetr educational 
value cannot be measured. 

In recognition of the maguifi- 
cent work of the members of the 
Foundry and Manufacturers’ 
Supply Association, and to arouse 
further interestintheseexhibitions— 

Two handsome silver loving 
cups w// be presented by THE 


FOUNDRY to the firms making 
the best exhtbits in Detrott. 

The displays will be dividea 
into two classes ---operating and 
still---and one cup will be awarded 
for the best exhthit in each class. 

The method of making these 
awards has not been decided, but 
will be left entirely with the execu- 
tive committee and board of trustees 
of the Foundry and Manu factur- 
ers’ Supply Assoctation. The com- 
mittee on awards can be chosen 
from the membership of this soctety, 
or it can be made up of foundrymen 
in attendance at the convention. 

The cups wt/l become the prop- 
erty of the exhthitors to whom they 
are awarded. 

Each year we will present two 
similar prizes, to be designated as 
THE FOUNDRY CUPS, to be 
awarded as outlined. 

The cups, which will be of 
original design, are now being made 
hy well-known eastern st/versmiths, 
and will be tllustrated tn an early 
issue of THE FOUNDRY. 

At Detrott the cups wtll be dis- 
played in THE FOUNDRY 
booth throughout the week of the 


exhtbhition. 





A Gold Medal to be Awarded Annually 
for the Most Notable Achievement 


in Foundry Practice 


To stimulate further interest tn 
the advancement of foundry prac- 
tice, John A. Penton of Cleveland, 
wit// donate a gold medal, each 
year, for the most notable achteve- 
ment tn the art of founding dur- 
ing the twelve months preceding the 
making of the award. 

Individuals only can become 
rectptents of this gold medal, and 
the competition for thts honor ts 
open to the foundrymen of the 
world, 

It will be granted for distin- 
guished research, invention, new 
equipment and appliances, im- 
proved tools, methods involving 
economies 1n existing practice, etc., 
provided they pertain to some 
branch of foundry work--tron, 
brass, or steel, 

The conferring of thts honor 


wl he left with the 


American 


Foundrymen’s Association, and it 
has been suggested that the first 
commusston constst of past prest- 
dents of thts soctety, with J. 8. 
Seaman, of Pittsburg, the oldest 
/iving executive, as chairman. 
This commisston would be con- 
stituted as follows: J. S. Seaman, 
W. A. Jones, Arthur W. Walker, 
C. J. Wolfe, Thos. D. West, 
W. H. McFadden, Stanley eR 
Flagg, PP icc and L.. L. Anthes. 


Provided the organization of 


the commusston can be effected and 
conditions of the award decided, 
the first medal will be awarded at 
the Detrott convention of the Amer- 
can Foundrymen’s Assoctation, to 
be held June 7, § and 9. 

To perpetuate the award, the 
donor will make suttable arrange- 
ments with the commi«sston to insure 


the bestowal of thts honor each year. 
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a cut into the block E, Fig. 21, which 
is made separate from, but is bolted 
to the fixed portion EF, Fig. 20, so 
that. it may be easily renewed. This 
block E, Fig. 21, will require renewal 
after about 4,000 castings, and is the 
only part requiring renewal if ordin- 
ary care is used in handling the mold. 

[he movable portion K, 20, is 
mounted rollers B, which are car- 
ried on adjustable track L, and can be 


Fig. 
on 


raised or lowered by the adjusting 
screws M. When weights of less than 


high limit are required, the track 


L is raised, carrying the portion K 
with its set of cores F to such a po 
sition that the distance ‘between the 
lower cores and the upper cores is 


such as to make the weight required. 
It will be noted that raising section K 
cs not, in any way, affect the rela- 
the 
length be- 
tween the upper and lower cores, and 


between 
alter the 


tions existing various 


parts, except to 


hence the length of the resulting cast- 


In operation the movable portion is 
moved to place against the fixed por- 
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tion E, Fig. 20, and the lower and up- 
per cores are advanced by levers F. 
The pins N are inserted through the 
upper cores to form the eye for hang- 
ing, and molten 
the 


iron is into 
both The 
pins N are immediately withdrawn by 
hand, the upper and by 
the respective levers F and F, and the 
mold is opened by D, leaving 
the casting ready to be lifted out. Set- 
ting the cores, pouring, drawing the 


poured 


gates filling cavities. 


lower cores 
levers 
cores, opening the mold and removing 


the 


one 


castings can be accomplished in 


minute, and two 
the 


produce 


laborers, in 


addition to one who pours the 


metal, weight 
mold cannot 
be poured at such frequent intervals, 
that used 
pair of operators, which allows them 
to make 


two castings 


in this period. One 


SO six molds are by one 


two castings per minute, 
pouring each mold at intervals of six 
minutes. In the 


Al- 


assisted 


his investigation of 


permanent mold problem, Edgar 
been 
Pitman, 


the 


Custer has 
Robert A. 
all of 


len ably 


by who has de- 


signed permanent molds. 


GRAPHITE BLOCKS FOR 
CUPOLAS 


RAPHITE blocks, in the breast 
WS! of the cupola, were first used in 
the foundry of the Tacony Iron 

. Tacony, Pa., following a series of 
ishaps and troubles with the ordinary 
nd breast. Running, as 


we do, a 


ntinuous stream of metal for four 


five hours each day and amounting 
30 to 40 tons for each tapping hole, 
had trouble constantly obtaining 
sand mixture able to withstand the 


r 


itd usage of 


such a run, without 
nce in the size of the tapping 
le To overcome this difficulty a 


mber of different blocks of graphite 


1 other materials were 
the 


selection of 


tried, re- 


ting in the one 


re now using. 

This block, furnished by the Ross- 

Crucible Co., Philadelphia, is 

of the crucible 

res and is given the same treat- 
in making as 


~( ly 


mposed 


vt 


ordinary 


crucibles. 
similar to a 
3 inches in 


are 
lape it is spool, 
length and 2% 
in diameter through the body. 
on add 


to the Through 


end about 


diameter. 


langes either 
the 
as in the case of a spool, is 
through which the metal flows, 
gig in size according to the rate 
the One end 


countersunk 14 inch to 


Iting of cupola. 


5 hole is 


By EDGAR A. CUSTER, JR. 


afford a grip for a clay putt in case 


it should be necessary to stop the 
stream of metal. 

In ramming these blocks in the 
breast, a bar is inserted in ‘the hole 
to afford a means of holding the 
block in the required position and 
to prevent the hole becoming filled 


with sand. The bottom of the breast 


cavity is then covered with loose sand 


and the block is bedded-in until the 
hole is the required distance above 
or below—as the case may be—the 
sand bed of the cupola. Sand is then 
packed tightly on all sides of the 
block and rammed hard. The sand is 
then cut away until the face of the 
block is exposed, and the bar re- 


moved. 


When the cupola is ready for the 


blast, the thole is filled with burnt or 
sharp sand to prevent the first iron 
melted running in and freezing. After 


the blast has been on long enough to 
insure the metal being above the tap- 


ping hole, the cupola is tapped out. 


After several trial heats we soon 
found a size for the hole which car- 
ried away the iron at exactly the 
same rate at which it was melted, 
thus insuring a continuous run for 
the whole day. We use these blocks 
in sizes varying from % inch and 
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regulate the cupola, by means of the 
air blast, to suit the the 
block. 

At the end of a day’s run a bar is 
inserted in the hole the bottom 
dropped. This bar is allowed to re- 


main for two or three minutes and is 


size of 


and 


then removed, leaving the hole clear 
and free of When 
the cupola is cleaned and chipped out 
the block is removed and the adhering 
sand knocked off. If in good enough 
condition, the same block is used the 
next day, and so on as 
as the block will stand. 

The 
blocks 
to the 
and 


iron or. slag. 


many times 


number of times 
be used 
amount of 


these 
according 

through 
We 
able to 
five, heats, 
each of 25 to 30 tons and lasting four 
hours. 


one of 
can varies 
iron 
of 
block 


and sometimes 


run 
the 
was 


the duration 
found that 
stand four, 


run. 
one 


Later on, when using a larger 
cupola we found that one block could 
stand two, and sometimes three heats 
of 35 tons poured off in about 3% 
hours. In the latter part of last year 


we used these blocks in our largest 


cupola, melting 20 tons per hour, and 
in this case we found that we were 
seldom able to use the same _ block 


more than once, but this can be ac- 
counted for by the fact that in mak- 


ing the hole large enough to carry 
away the iron at the required rate, 
there was less than 5% inch of block 
left around it. The chief difficulty 
with these ‘blocks, and that which 
causes most of them to be thrown 
away is, that after an unusually se- 


vere run or after two or more light 
runs, they become brittle and, while 


still able to withstand the effects of 
the iron, they are cracked or broken 
in removing. 

Under normal charging, blast and 
weather conditions we can, with the 
use of these blocks, tap out at the 
beginning of a day’s run and leave 


the cupola absolutely alone until the 
end of the run, and have a 
stream of metal all the time. 
When we have had occasion 
the 


uniform 


to stop 


there seemed to be less 


the 


stream 
for iron to 


blocks 


breast. 


tendency freeze in 
these 


sand 


than in the ordinary 
Small particles of coke 
do not clog or trap in the holes, and 
“twisters,” or spiral streams of metal, 


caused by pieces of coke being carried 


through, which often do so much 
damage to a sand breast, have no 
effect at all on a graphite block. 

The feature which makes_ these 
blocks most valuable to us is the as- 
surance they carry with them, and 
whatever else may happen to the 
cupola, the days of breast troubles 


and irregular streams are past. 








EUROPEAN MOLDING MACHINE PRACTICE. | 


Discussion of the various types of molding machines in English, German 


and Italian foundries --- Sand preparing and conveying equipment 



























OLDING 


practice in 


machine 
Euro- 
foundries 


pean was 


recently discussed 


in an address deliv- 


S. Green, of the London Emery 
Works Co., London, Eng. 


chine installations in many European 


Molding ma- 


a more 


modern type, and with two 


men on each machine produce 45 com- 
plete stoves a week. Regarding the 
utility of molding machines, Mr. Green 


said, that not only are cleaner castings 


stalled and proved economical where 
think the 


justified their installation. 


one would hardly output 


The first method is e 
ployed for very deep 
large flasks, and the second for sh 
lower patterns. The pattern-drawi 


machine has several advantages, es; 


tionary. 
patterns a 


Coremaking Machine. 


ered before the insured, but the saving of metal, cially when the flasks are very de 

3irmingham, Eng., owing to the greater uniformity of as it can be built considerably lower 

branch of the Brit- the castings, is no small item. He _ than the machines, which drop the flask 
ish Foundrymen’s Association by H. added that they were frequently in- away from the pattern. 


A hydraulic, pattern-drawing mold 


foundries were illustrated with lan- : ing machine with two rams on e 
tern slides. Mr. Green in his open- Hydraulic Power. side cylinders for lifting the pattern 
ing remarks referred to the rapid ad- Hydraulic power was recommended was shown operating on castings for 
vance of the molding machine prac- for drawing deep patterns, as well dynamos etc. A hydraulic turn-over 
tice in Europe, and stated that as as for patterns mounted on large molding machine, as well as a c 
early as 1888, it was found that 43 machines. The patterns can be with- making machine, are shown in fig 
molding machine operators in a stove drawn from the mold either by lift- 6. The output of two men on th 
foundry made the same quantity of ing the patterns out of the sand, the machines, including the making 
molds in a given time, as 300 skilled flask remaining stationary, or by low- the cores, is six journal boxes an h 
hand molders. In 1904 this concern ering the flask away from the pat- the flask being 24 x 16 inches. 
installed two molding machines of tern, the pattern plate remaining sta- Fig. 4 is shown a machine for m 





































































Fic. 1—BatH Tus Mo.LpiInc MACHINE 
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Fic. 2—Moipinc MACHINE ON WHICH Fic. 3—A View or A FLoor oF Moitps Put Up By ONE 
No Frasks Are Usep WHEN OPERATOR IN SIX Hours ON THE MACHINE 
RAMMING THE MoLp SHOWN IN Fic. 2 
ng cases for motors. The flasks tion of every two or three molds. Fig. 1, one of the cores having just 
are 3 x 4 feet, and four men produce Bath Tub Molding Machines. been as iatee The tub castings 
12 molds per day. With a similar have an over-all length of 6 feet 
machine on which a pattern for a A bath tub molding machine was and with the facilities offered by the 
boiler section was mounted, four men next shown, on which the core, as continuous sand handling plant, the 
molded 28 flasks, 5 x 3 feet and 8 well as the cope and drag, are pro- output on this machine, of three men 
inches deep, per day. A view of a duced. This machine is shown in and two boys, including the casting 


machine was shown on which nearly 
all of the cast iron tunnel plates for 
Paris underground were 
molded. The flasks 6 feet 6 
inches x 3 feet 3 inches, and four men 
produced 16 molds daily. 


the railway 


were 


mold- 
ing locomotive driving wheel centers 


For 


the machine used was fitted not only 
with ramming 
the pattern, 
but arrange 
ment for moving the bottom carriage 


the flasks The 


flask used was 7 feet in diameter and 


hydraulic for 
and 


with 


power 
molds drawing the 


also an auxiliary 


on which rested. 
the net weight of the complete equip- 
ment was 30 tons, the turn-over plate 
The ma- 
chine 18 feet 6 inches high, 19 
feet 2 inches long, and 13 feet wide. 
ne of the greatest 
of this machine was the sav 


The 


d 


lone weighing three tons. 
was 


_~ 


advantages of 
the use 
ing in cost of pattern repairs. 











frm, which installed the machine, 
made 120 castings from a wooden 
pattern, which, when removed from 
this machine, was almost in as _ per- 
fect condition as when it was 
mounted. When these sections were 
molded by hand, the pattern had 
to be repaired after the produc- 
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and shaking-out of the flasks, is 18 tubs 

per day. 

Electrically-Driven Molding Machine. 
A portable molding machine, elec- 

trically-driven, shown in Fig. 9, was 

illustrated. This 


especially designed for the production 


next machine was 


of molds for radiator loops. The 


operation of the machine is_ practi- 


cally automatic, and when the motor 


is set in motion the machine rams 


1 


the mold, draws the pattern, and the 


Fic. 5—Two Larce Hyprautic TurN-Over Moitpinc MACHINES Eat 





motor is switched off automatically. 
The output of one of these machines, 
from 80 to 100 


castings per day with three operators. 


thus far, has been 
Two men attend the machine, while 
the third flasks and does 
The loops are 40 inches 
What are 
used on 


closes the 
the pouring. 
cle ysed 


long. termed as 


flasks are these machines, 


the bottoms being perforated for per- 
mitting the gases to escape. By the 


use of these flasks less 


quired, and they can be inclined when 


sand is re- 





























Fic. 6—Hyprautic TurN-Over Mo .pinc 





MACHINE AND CorE MOLDING 


MACHINI 





JIPPED WITH SAND Hoppers 


the metal is being poured without 
being clamped to the bottom boards 
on either side, and furthermore, they 


require no weighting. 
Flaskless Molding Machine. 


Another type of molding machine 


on which no flasks are used, is show 
in Fig. 2. Both cope and drag ar 
made in one operation, and swinging 
aside the plate carrying cope and 
drag patterns permits of the closing 


of the mold on the machine. A view 


of a floor put up by one operator in 
six hours on a machine of this type, 


is shown in Fig. 3. Machines for 


molding hollow ware, Mr. Green said 


have not been extensively introduced 
in Great Britain, ‘but on the Continent 
a large number of these machines ol 


various types are in use. Customaril) 


three machines are operated simul 


taneously, the ‘cope being made o: 


one, the core and drag on 
and the 


on a 


mold assembled and 


third. Two large  hydrauli 


turn-over molding machines provide: 


with sand hoppers, which greatly f 


cilitate the molding operation, at 


shown in Fig. 5. 
Utility of Coremaking Machines. 


Coremaking machines were nex 


discussed by Mr. Green, and_ intr 
ducing the subject he stated that tl 
production of machine-made cores 

of the utmost interest to all foundry 
men. Numerous machines were illus 


trated and described, and it wa 
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in Fig. 6 
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filling 


while 


ramming 


filled 
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' 
plates 
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Fic. 7—SAND-PREPARING MACHINE 


the machine shown 


could 


tated that core 


produce almost any 


in a two 
half 
an intermediate 
board 


away. 


that could be made 


core 


ore 


irt box. Two core 


are required, 
which 
One-half 
placed 
the machine, 
fitted to 
intermediate 
then 
laced on the lower core plate and is 
The 


removed, 


frame and a on 


e cores are carried 


the 
he turn-over 


is 
of 


core box on 
plate 
half is 

The 


instances, 


the other the 
head. 
ate, In many is 
intermediate 
the 


press- 


with = sand. 


then leaving 
the 
ng. After 

leted 
late. 


is 
for 
the 


lower core 


in rough, ready 


being pressed 
the 


carrying-away 


com 
core rests 
The 
en placed on the plate, turned over, 
the 


on 


is 


board 


cores are drawn from 


The 


large, 


away 
of the 
while the 


output ma 


is very cores 


produced are made in one piece, and 












ire, therefore, more accurate’ than 
when they are pasted together. When 
bibb cock of 
these machines, pro 
duced 96 large 


‘ore-making illustrated. 


king cores On one 


one man_ has 


cores an hour. Two 


machines were 
for making cores for gate valves, 

the output of which with two opera- 
The 


2 


ors, was 12 half cores per hour. 
size of the core plates was 48 x 


hes. <A 


making cylindrical cores was also de- 


plunger core machine for 
the 


to 


scribed, as well as a machine of 


ie type for making cores up 


naximum diameter of 8 inches. 


Sand-Preparing Plants. 


he preparation of molding sand, 


lr Green said, had not received the 
from that it 


ntion foundrymen 


deserves. Ile added that this was 
not merely true in the small foun- 
dries, but also in the larger ones, 
and the lack of attention to this de 
tail is practically universal in Great 
Britain. In many parts of the Brit- 
ish Isles the foundrymen are blessed 
with a better quality of molding 
sand than is possessed by Conti 
nental casting manufacturers, but he 
stated, that, nevertheless, the quality 
and appearance of the castings would 
be improved if more attention were 
devoted to the preparation of the 
molding sand. Owing to the intro 


Fic 


. 8—SANpD GRINDING MILL 


duction of power-ramming 


machines, a more open sand is requir 


molding 


ed than for hand molding, and this po- 


rosity can only be obtained by machine 


preparation. The greatly improved 
results that have been obtained by 
preparing the molding sand _thor- 
oughly, has resulted in many foun- 


dries in erecting special buildings for 


it 
pointed out that it was not economi 
cal to 
skilled 
able portion of their time in prepar 
their 


this work. Furthermore, 


permit machine operators 


molders to spend a 


ing and handling own — sand 


was 


or 
consider- 
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FIG, 


9—ELECTRICALLY- DRIVEN 


MOLDING 


MACHINE ON WHICH THE PATTERN OF 


RADIATOR Loop 1s MOUNTED 


A 


Fic. 10—SANp CONVEYING SYSTEM 


The 
quired 
of the 
Green 


of 


thorough 


sequence 
for the 


operations re- 
preparation 
sand was described by Mr. 
follows: The wet 
sand is delivered to the drying oven 


as new, 


and is then passed over a sieve through 
which the fine particles fall onto the 


conveyors, while the coarse sand is 


Fic. 11—Sanp CONVEYING SYSTEM 


FOR 


THe Founory 


Larce Hyprautic MoLtpInG MACHINES IN 
GERMANY 
delivered to the grinding mill. 
the meantime the old sand is passed 
through crushing rollers to break up 
the lumps, and it i 
magnetic separator 
removes pieces of iron, gates, etc. 
sand next 


is then passed 


through a which 
The 
is passed sieve, 


retains 


through a 


which any coarse’ lumps, 





February, 1910 


THE JuLius PintscH Founpry, BERtIn, 


In stones, etc. 
and 


The new sand, old sand 
then delivered to a 
mixing and tempering plant, and th: 
entire batch is finally passed through 
a horizontal sand mixing machine. 
In the machinery re 
quired preparation of mold 
that ap- 


seacoal is 


describing 
the 
Mr. 


for 


ing sand, Green said 


Bw 
ve 
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yi 


ngs 
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2 oseremamed Ro ® 


UE 


* 
: 


4 beg A 
cee —comta 


k 











FOR SMALL MoLpING MACHINES IN THE JULIUS 
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piratus must be provided for drying 


tle sand, and in many foundries 
special drying ovens have been in- 
sialled. After being dried the sand 


ist be cleaned and ground, and an 
ustration of a complete sand hand- 
Fig. 7, next given. 

Fig. 8, is shown a grinding mill 
ecuipped with a screen and sand bin 


n 
“4 
il 


ling plant, was 
] 


in which new sand is ground and 
prepared. The plant shown in Fig. 
7 was described in detail in THE 
FouNpbry, July, 1909. 


Sand-Preparing and Conveying Plant 


in a German Foundry. 


[he sand-preparing and sand-hand- 
ling equipment installed in the Jul- 
ius Pintsch foundry, Berlin, Germany, 
shown in Figs. 10 and 11, was next 
described. This concern, Mr. Green 
stated, when making inquiry for this 
installation, asked for 


designs and 
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prices on a sand-preparing plant for 
the production of light castings. The 
foundry is operated on the 
system, 


contin- 
and the sand-preparing 
plant is required to handle approxi 
mately 4,200 cubic feet of sand 
day. 


uous 


per 
The entire equipment was _ in- 
stalled by the London Emery Works 
Co., and it was decided to erect the 
molding machines in two rows in the 
center, and 
of the 
of molding 
laid 


which 


one row on either side 
3etween the 
machines a grating 
conveyors 
carries back to the 
paring department the 
it is shaken out of the 


sand is carried to the 


foundry. rows 
was 
with the underneath, 
sand pre- 
used sand as 
flasks. The 
molding ma- 
chines by overhead, push plate con- 
veyors, and above each machine a 
sand bin is placed in which a con- 
siderable quantity of 
The sand-preparing 


ment is in the 


sand can be 


stored. depart- 


basement underneath 


255 


the foundry. The sand, as it is de- 
livered from the conveyor underneath 
the floor, is carried to two machines, 
each fitted with crushing rollers, mag- 
netic and After 
being sifted the sand is dropped into 


separators sieves. 
the mixing and tempering apparatus, 
into which new sand is also dropped 
from time to time. An elevator at 
the end of the mixing trough carries 
the sand to the foundry floor, where 
it is equally distributed into two con- 
it to 
which it 


veyors, which carry horizontal 


sand obtains its 


deliv- 


carry 


mixers in 


final preparation before being 


ered to the conveyors, which 


the sand to the molding machines. 
The boxes at the bottoms of the sand 
bins near each molding machine con- 
tain just the quantity of sand required 
for the flask on the 
this 


adjusted to serve flasks of varying sizes. 


machine, and 


the capacity of box can be 


TEAM WORK MACHINE MOLDING 


As applied to molds for car wheel centers, in the gray 
iron foundry of the Standard Steel Works, Burnham, Pa. 


HAT the foundry 
field 
for specializing is 


offers a vast 
rapidly being rec- 
ognized by 
ressive foundry- 
men, and that the 
molding 


prog- 


machine 
is the medium by 
which effi- 
may be 
hed, is exemplified by the results 


higher 
ciencies 


have been accomplished. It will 
e the purpose of this article to de 
scribe a class of work, which has 
een specialized, and also to give a 


ew facts and figures showing the ad- 


tages derived from specializing, as 
mpared with what was formerly ac- 
mplished by the old methods. 

lecting a machine possessing the 
qualifications, is the 
msideration. To 


ecessary first 
desired 


results in this particular class of work, 


obtain the 


necessary for the machine to 
roll over a flask weighing 4,000 


ds, draw the 


pattern, and _ be 
ied by unskilled labor. It 
tial that provided for 
rapid change of patterns so that 
of pat- 
may be 


is also 


, 


means ibe 


tle various sizes and 

(plate arm) im- 
itely set and properly aligned 
reference to the required size of 


laskk The Tabor Manufacturing Co., 


types 
and 


Philadelphia, furnishes a machine for 
the purpose, Tabor 


and 


known as. the 
13-inch jarring 
48 x 12 x 20-inch hinged molding 
chine, 


combination, 


ma- 


which rams, rolls over the 


Fic. 1—MACHINE REAby TO 


molds, and draws the pattern without 
the use of cranes or hoists. The pat- 
tern plate of the machine is provided 
with swivel cam 
the flask to the 


clamps for holding 


pattern plate while 





RECEIVE FLASK AT THE RiGuT, FINISHED FLASK AT 


THE LEFT 
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lic. 2—LANDING Cope FLASK ON MACHINE AT THE RIGHT, FINISHING Cope Mop 
AT THE LEFT 
rolling over. The flask is located on the drag side is without bars. Cast 
the pattern plate ‘by means of three iron bottom boards are used, and are 
flask pins, which project from the bolted to the drag flask before it is 
face of the pattern plate, and fit in rolled over by the machine. The pat- 
holes drilled into the flanges of the terns, (wood or metal) are attached 
flasks. to the pattern plate by means of 
The flasks are of a heavy cast iron screws. 
flanged type, the joint faces of which The equipment for handling flasks 
are machined. The cope side is fitted and bottom boards consists of an eye 
with heavy cast iron bars cast in, and bolt, hooked on one end, the eye pass- 
ig 
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Fic. 3—SHowING SAND FRAME SETTING ON FLASK, AND BEING FILLED WITH SAND, 


THE Four OPERATORS SHOVELING; 


THE 


FLASK 


CraANE Hooks Droppinc To RECEIVE 


AT THE LEFT 


February, 1° 


ing the crane hook, and le 
hooked end into holes in the bott im 
The application of this hoo'ed 
eye-bolt is illustrated in Fig. 4 J 

about 18°) inehes 
the 


over 
board. 


straight eye-bolts 


long, are used to guide bott 


board to its position upon the f 


om 


+. 


which is also illustrated in Fig 
An 
all flasks, bottom boards, removes 
does the 


shake 


overhead traveling crane haniles 


finished molds, and clo 


A. gang of night men out 


molds, cut over, temper, and _ screen 


the 
convenient to the 


sand, and pile sand, bottom 


flask, 


ready 


the 


boards, and 


machine, and for use by 


machine men. 


The Team. 
The 


the operation of the machine consist 


team of men connected it] 


s 


of four and two mold 


operators, 
For 
will be 
bered as follows: 


No. 1—Operator, or man 
trols the power operation. 

Nos. 2, 3 and 4—Helpers. 

Nos. 5 and 6—Mold finishers 


ishers. convenience in refer 


the team classified and 1 


who 


These men are not especially sel 
this work, as_ the 
laid off, at 


new one started, who within a da 


ed or trained for 


whole team may be 


two equal the production of the form 


€f team. 


Operations. 

After helper No. 3 has placed 
hooks on the flask trunnions, the flas! 
the 
the machine, and is guided into 
No. 1 


Immediately after 


is swung over pattern plate 
pins by 


No. 2. 
flask has landed, operator No. 1 gives 


on the operator 


helper 


the machine one jar, so as to 
the flask on the 
which helpers Nos. 1 and 3 clamp tl! 
flask to the pattern plate. Helper \ 
4 then the sand 

the pattern, after which he shovels 
the 
distributes it 
er No. 3 sets gaggers, 
No. 1 


shown in Fig. 2. 


pattern plate, 


riddles facing 


facing sand as operator N 


1 


over the pattern. [lel 

assisted 

and helper No. 4, 
Helper No. 2 in tl 


meantime is hooking the bottom 


operator 


— 


to the crane by means of the hook 
eye-bolt. Helpers Nos. 3 and 4 
the the flask, a1 
four men shovel in the molding 


sand frame on 


Fig. 3. 
the 


as shown in 
the 
operator 


| lelper N ). & 
frame, hil 
the 


cope 21 blows 


sand in 
No. 1 operates 
giving the 
and the drag 7 blows, depending «po 


levels 
jarring 


machine, 


which half is being jar-rammed. lel 
Nos. 2 and 4 the 
frame, and strike-off the mold, 


eTs remove 



















irt 
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crane brings up the bottom board, 
and while helper No. 3 has-picked up 
two eye bars, one of which he inserts 
into a hole in the bottom board, the 
other he hands to helper No. 4, who 
in turn inserts it into an adjacent hole 
in the bottom board while it is ‘being 
swung into place over the flask, as 
shown in Fig. 4; as one edge strikes 
the flask and tilts over, it is guided 
into place by helpers Nos. 3 and 4 
inserting the eye bars into two holes 
in the flask flange, so that the holes 
in the bottom board drop 
with the holes in the flask. 
this is taking place, operator No. 1 
takes hold of the crane hook, and 
removes the eye hook, releasing the 
bottom board from the crane, after 
which he gives the machine one jar 
settle the bottom ‘board the 
flask. 

In the meantime, helper No. 3 has 
picked up three bolts, nuts, washers, 


in line 


While 


to upon 


wrenches, and wedges, which he de- 
posits on the center of the board and 
operator No. 1, and helpers Nos. 2 


and 3 bolt the bottom board to the 
flask, and wooden wedges be- 
tween the flask and bottom board, to 
prevent them closing under the weight 
of the cope flask. While this is being 
done, No. 4 goes for facing 
sand, bolts, or anything that may be 
needed. 

Operator No. 1 takes his position at 
operating 
hinged 


drive 


helper 


the stand, and rolls over 


the 


in 


the frame, which carries 


pattern plate and flask, as shown 
Fig. 5, and while it is rolling over, 
with the blow valve, he blows off any 
] 


hoose 


have 
of the 


sand which may accumu- 


lated the 
machine. 
Flask or Leveling Device. 

As the flask settles down 
upon the equalizing cradle or leveling 
the flask clamps 
by helpers Nos. 2 


on platen jarring 


soon as 


levice, released 
During the 
itself on the 
before the 
lamps are released, the cradle is vi- 
that the flask will rest 
oncentric with the line of draft after 
clamps After the 
operator 


are 
and 3. 
time the flask is seating 
and 


equalizing cradle, 


brated, so 


the are released. 


been released, 


the 


clamps have 

“i 

the pattern. 
g the pattern 
en rolls back to its original position 


draws 
The hinged frame carry- 


starts vibrator, and 


pattern plate and 


n the machine 


jarring platen, as 
shown in Fig. 6. Operator No. 1 
ows off any loose sand that may 
ve dropped on the platen of the 
rring machine as the pattern plate 
scends into place. 
As soon as the pattern has been 
awn from the mold, finisher No. 5 


irts to finish ths mold, while finisher 
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4—METHOD OF 
FINISHERS 


FG. LANDING Bottom 


No. 6 brings up and assists in setting 


the core and chaplet. While the 
hinge frame is rolling back, helper 
No. 2 has attached another empty 


flask to the crane, and as the flask is 
being conveyed to the machine, help- 
er No. 3 off 

the pattern 
flask is 
the 
repeat the 


and 
plate. 


blows sand from, 
cleans, 


The 


tion 


and pattern 
then placed in 


posi- 
the 


itions 


on pattern plate, and 


team foregoing oper: 


BoaARD 
PuttinGc Last ToUCHES ON THE 





oN RAMMED Motp at THE RIGHT; 
Motp at THE LEFT 

After depositing the flask on the 

machine, the crane brings up another 

bottom board, and after setting the 

same in position on the flask, moves 

over to the completed mold resting 


on the equalizing cradle, 


deposits it on the floor, 


removes 


r¢ ady to 


and 
re- 


ceive the cope half, should it prove 
to be the drag half. Finisher No. 6 
closes the molds, and, after setting 
the runner boxes in place, returns in 





5—MACHINE 


Fic. 


RoLLING-OVER 


RAMMED 


Motp As CRANE IS 


FINISHED MoLp 


r TO 





REMOVE 
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GENERAL VIEW OF THE OPERATING FLoor. AT THE RIGHT FRONT Is THE | 


FRONT IS A PILE OF 


AND CHAPLETS SET, READY TO RECEIVE 
BACKGROUND ARE SHOWN 


picks up an empty operations follow one 


This feat is made machine is rolling over the 


the equalizing cradle. 





COMPARATIVE AND MACHINE 





Maximum consumption 





50 complete molds 
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in Fig 5. The illustrations accom- 
panying this article were made from 
instantaneous flash-light photographs, 
and at no time during the photo- 
graphing did the men cease work, or 
deviate from their regular routine. 


Time for Making Mold. 


The time required for a six-man 
team to perform this work varies 
from four to five minutes, depending 
upon delays caused iby exchanging 
broken cores, fitting or withdrawing 
tight bolts, ete, or waiting for the 
crane. In the face of these delays, 
the team manages to put up, regular 
ly, 50 copes and 50 drags for a day’s 
work. This includes the setting of 
runner boxes, bolting up the flasks, 
etc. For the cope half of the mold 
the operations consume practically th: 
same amount of time as for the drag 
half. The time for fitting the bottom 
board to the drag side about equals 
the time consumed for setting gag 
gers, sprue formers, and _ butt-ram 
ming the top of the cope side. Th 
latter is found necessary on account 
if the thickness of the cope bars, and 


the quality of the sand used. 
Duties of Overhead Crane. 


This machine is served by on 
overhead electric traveling crane. It 
duties are as follows: Supplying th 
machine with the necessary flask 


-gaggers, sand and bottom boards, ri 


moving the finished molds to th 
pouring floor, and closing the molds 
At the latter end of the day, when 
the team is making and putting run 
ner boxes on the last molds made, 
the crane assists in pouring. Aftet 
the flasks have been shaken out, thi 
crane removes them from the pourin; 
floor, together with the bottom boards 
and stacks each in a location con 
venient to the machine. This shows 
what can be accomplished by an over- 
head traveling crane, in a highly spe- 
cialized foundry, with no dependenc: 
on transfer tables or other devices 
which interfere with the freedom 
the foundry floor. 

The comparative costs for, and t 
time consumed, in making cast ir 
wheel centers by hand in accordan 
with old methods, and by machine 
manned with a team of operators, 
best shown in the accompanying tab 


The Westinghouse diary for 191 
published by the Westinghouse EF] 
tric & Mfg. Co., Pittsburg, as us 
contains many valuable tables 
much interesting information for 


use of the electrical and mechanic 





ngineer 

















WORKS MANAGEMENT AND SHOP COSTS 


A comprehensive discussion of plant organization 


to obtain the highest efficiency at a minimum cost 


lac 


HE 


tory 


subject of 
management 
and shop costs is 
of 


Ymportant 


one the most 


factors 


in business today 





and is occupying 

the minds of a 

rge number of managers and en- 
gineers. The United States prob 
ly owes its industrial supremacy 

to the ability of its captains of 
lustry to systematically organize 

heir business It is true that this 
; been wonderfully aided by the 

genius and inventive ability of its 
ngineers and mechanics, but the 
lue of highly perfected machinery 


materially reduced without or 


ganization 


Organization. 


Organization is 
momy all 
right kind, it 


of 


of 
of 
reduce 


the foundation 


in business, and if 
will always 
manufacture. The 


the costs most 


ned and elaborate system of costs 


s worthless without intelligent 
point fact the 
built up and 
special organiza 
best 


or- 
ganization, in of 
should 
ned to suit 
get 
ist be in 


cost 


system be main- 
each 
they 

all 


the 


the results, 
at 


upon 


perfect harmony 
depends 


An 


cost 


each 


as 


er for results. organized bus 


s without a system is, how- 
off 
system 


the 


very much better than one 


th a cost and no 


good 
inization 
ld not 


parison 


because business 
it. Let 
will 


manufacturing concern with 


use me make a 


which illustrate this. 


\ certain 


h I was once connected was 


well equipped with machinery 
had well trained men. Its meth- 
of manufacture were strictly up 
ite and the shop. organization 
sood: in fact, orders went through 
shop in quick time and with 
little spoiled work. Each de 


ment was apparently turning out 
hare of the product as cheaply 
yssible. Thus, we may say, this 
ry (and by factory I mean de 
ments outside of the office and 
ping room) was. organized | 
sented before the Met Trades Supe 

ents’ and Foremen’s Club, Cleveland 


manufacture. However, it had no sys 
tem of costs, whatever. The man 
ager knew absolutely nothing about 
the costs of anything. Regular prod 
uct was sold at established prices 
and special tools at prices which 


were guessed at. This business made 


money and grew steadily, but the 


‘r only knew, that as a whole, 


all 
had left 


manage 


his costs were right because the 


money he each year after 


all expenses were paid was greater 
than the year before. Thus, we may 
say, with unchanged conditions, this 
business would be in no immediate 
danger of failure 


Failure of Elaborate Cost System. 


\nother establishment with which 


1 was familiar introduced an elaborat 


st system and, after it was install 


the bus 


it could not be used. Neither 


iness nor factory was organized, and 
the vast array of figures and d 
collected meant very little and so was 
stored away for future use. Th 
small army of clerks and the red tape 
necessary to make out an ordet d 
get it started so hampered the 
tory that deliveries were slow, t 


] 


product fell off and everything in g 


eral was in discord most of the tim 
The [ 


be figured 


cost of a particular tool ruld 


out by an expert with som 


of accuracy, but when th 


confronted with 


not 


Was 
did 
*t the 


evid nt 


know what to «¢ 
trouble When it b 
that he should 

the mannfactur 


came 
started in to organize 
first, then install 


ing end 


to suit it, the business was 
bad way 
forced to sel] 


Thus it 


of 


costs 
in such a financial 
out 


is plain that the latter 


cern would have been much better off 
to have organized first, saving 
money spent on the cost system unti 
the time was ripe for it, getting 


crease d produ a 


t 


Cost System an Extravagance. 


I know there are some men at t 
head of large establis ts wv 
think that a cost system is a pi 
of extravagance and yet these 
men have thoroughly systemat 


By E. C. PECK 


everything else pertaining to. their 
business. So long as the business 
pays this policy seems to them to be 
all that is desired, but the time is 


surely coming when they will have to 


complete their organization by the ad- 


dition of a cost system. The propo 
sition to expend yearly $3,000 to $5,000 
on a cost department is thought to be 


us, but it has been proven 


time and again that this amount 1s 
more than made up by avoiding the 
losses sustained on work, the cost 


of which was guessed too low because 


if the lack of data, which would have 
been at hand with an adequate cost 
system In modern business it is 
competition that has forced the in 
vention and perfection of highly spe 
ialized machinery, and it is also com- 
petition that will eventually force a 
cost system in addition to the or 
ganized factory 
Close Competition. 

In these days of close competition 
prices for most manufactured articles 
are fixed within narrow limits, and a 
business, to survive and grow must, 
therefore, look to the cost of manu 
facture. In a new enterprise, the sell 


ing price may be fixed by the demand 


that can be created for the article 


by good advertising, but as soon as 
competition arises the selling price 


will be 


facture, 


governed by the cost of manu 


ind the wise manager is h 


who knows to a of a cent 


traction n 
what it costs to make each article 
1 

lower! 


If his competitors sell for 


prices he can be pretty sure that they 


have lower costs, are satisfied with 
ess profit, or else they don’t know 
what their cost is. Which of the 
three it is does not matter; he must 
meet the price, and if he maintains 


his profit at the lower selling pric 


he must reduce costs of manufacture 
nd with a good system of costs he 
can analyze each successive step 1 
manufacture and determine wh 


change in method or equipment wil 


bring about the desired results 


Tabulated History of Manufacture. 


tabulated history of each 


manufacture of an artick 
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and an account of all the factors 


which enter into its production. From 
this it will be seen that, should com- 
petition or other conditions demand a 


reduction in the cost of manufacture, 


that manager who has a good organi- 


zation and an adequate cost system 


will be in the best position to meet 
this demand, because he will have be- 
fore him for analysis each single item, 
which goes to make up the cost. He 


will know where to curtail or where 


to combine operations necessary to 


the end in view. If in his estimation 


new equipment is necessary, he will 


have the figures at hand to show 


whether the amount of business will 


warrant the outlay. He will also 
know at all times just what part of 
his product is most profitable and can 
that 


will 


instruct the selling end to push 
to the A little thought 
show that in most this advant- 


utmost. 
cases 
age alone would more than pay the 
entire expense of a cost department. 
First, that 


resented by the article 


part of the business rep 
to be pushed 
would be enlarged. Second, there 
increased profits due to 


Third, a 


manufactured 


would be 


larger sales. large number 


of parts to be would 


reduction of labor costs. 
this 


and assuming 


result in 
Fourth, overhead 


less 


Was 


reduce 
that the 
part of the business 
stand-still, its ratio to the 
would be might 


would 
expense, 
profitable 
at» a whole 
less and in time be 


abandoned altogether. 


Highest Efficiency of Labor and Ma- 
chinery. 


Organization may be said to be 


the planning of the scheme of manu- 
facture so as to get the highest ef 
ficiency of both labor and machinery. 
The 


ordinary 


first general organization of an 


size business is of course, 


the general officers of the company, 


and one of these or some one espe- 
cially selected, is made general man 
ager. This general manager becomes 
responsible to the company for the 


entire conduct of the business; it is 
therefore strictly up to him to so or 
ganize the factory as to obtain maxi 
The ideal 


resourceful and a 


mum results. general man 


] 


ager must be good 


judge of human nature; he _ should 


have a technical knowledge of the 


business and be at all times conver 


sant with the commercial conditions; 
he must inaugurate and carry out the 
policies of the board of directors, in 
that the 


ing end is at all 


such a manner, manufactur 


times harmony 


with the selling and financial branch 
He must be 


self with and keep 


able to surround him 


a thoroughly com- 
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petent assistants, in fact 
his discernment in choosing men of 
ability for the heads of his organiza- 
vital importance. Many 
large their 
success as being due in a large meas- 
this faculty of the 


corps of 


tion is of 
companies acknowledge 
ure to general 


manager. 
The Superintendent. 


Next in importance to the manager 
is the superintendent, and he has, or 
should have, entire charge of the fac- 
tory organization and is responsible 
to the manager for the entire conduct 
A great 
deal, therefore,.depends on the man- 
this 


He should have a thorough 


of the manufacturing end. 


ager’s selection of a man for 
position. 
technical knowledge of the business 
and be master of all its details. He 
also must have the faculty of choos- 
ing men of ability as heads of depart- 
who can work 
and 


must be thoroughly conversant 


ments harmoniously 


with himself each other. He 
with 
all the prevailing conditions of manu- 
facture, the capacity and earning 
power of each department. If a de- 
partment is running behind or losing 
find the 


It rests 


money he must be able to 
with 
him to keep the output of the factory 
in that relation to the that is 
determined upon by the manager, and 
at the 
duction. 
of all 


more 


reason and correct it. 


sales 


lowest possible cost of pro- 
This is the great “bug-bear” 
superintendents and causes 
than 
This ability 


costs is 


worry and loss of sleep 
all the rest put together. 
also 


his principal stock in trade, and proof 


to manufacture at low 
positive of his ability to organize. He 
must be an expert on all the material 
which he uses. 


Department Manager. 


Next in importance to the superin- 


tendent is the department manager 
or foreman, and besides being an ex- 
able to 
handle men so as to get the most ef- 
ficient both 


He is directly responsible 


pert in his line, he must be 


results from labor and 
machinery. 
to the 
that 
everything 
light, 


the expense of 


superintendent for everything 
goes on in his 
that 


power and 


department and 
means the use of 
heat, equipment; 
running the depart- 
ment; the quantity and quality of the 
work; the 


and careful 


use of machinery and the 


economical 
discipline 
and harmonious association of the 
He should be thor- 
oughly posted on all the work in his 
department and be able to inform the 
superintendent at all times as to the 
exact 


men under him 


condition of the work in his 
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department. The importance of hi 
ability to retain efficient help is n 
than that of the manager an 
superintendent. It is one of the in 
portant factors of the whole organ 
zation. One of his principal duti 
is to plan and supervise the metho 
of manufacture in detail, and to 
this systematically and economically 
requires alertness, skill and thought. 
He should enforce discipline, be stri: 
but courteous at all times. 

The first steps in an organization 
as just outlined are fundamental and 
if filled with men having the qualifica- 
tions mentioned, the 
to succeed. 
are too small to 
mentioned; 
course combine some of them. 


less 


business is 
Some enterprises 
support all the 

they must of 
Others 
that there would be 
detail for any one person 
holding the positions mentioned to 
handle. 


bound 
positions 


are so extensive 
too much 


Simplicity of a Cost System. 


I have already described a_ cost 
system as a tabulated history of each 
successive step in the manufacture of 
an article and an account of all the 
factors, which enter into its produc- 
tion. This 
complicated 


may be simple or very 
according to the size of 
the business and the amount of money 
allowed for the purpose. On _ gen- 
eral principles, it should be as simple 
as possible, and only require the tab- 
ulating of the information wanted 
Few things are more disturbing than 
the operation of a 
cost 


too cumbersome 

They all require more 
tape and the less there 
is to untangle, consistent with the ob- 
ject sought, the better. The cost to 
manufacture any article is the cost 
of material plus the cost to produce 
it under certain conditions. 


system. 
or less red 


Overhead Expense. 


The cost of material is very easily 
obtained with that of pro- 


especially in a 


compared 


duction, large enter- 


prise, because the overhead expense 
is a factor in the production and be- 
comes a complicated item as the bus 
iness The overhead ex- 
made up of all those ex- 
necessary to conduct the bus- 


outside of 


increases. 
pense is 
penses 
iness, raw material 
direct wages paid to’ manufactur: 
article. It includes the salaries 
superintendent, fore: 
sweepers, watchman, 


upkeep of all the ma 


the officers, 
inspectors, 


and the 


tools, jigs and fixtures as well as 
rf 


cost < 


the supplies. To illust 
this so that it becomes plain, let 


suppose you were to start to w 


for yourself without capital or t 





of 
tel 
th 


an 


he 
lal 
wl 
mi 
ch 
of 

pel 


po 


February, 1910 


xr a shop of any kind, then the cost 
f the simplest work would be the 
material plus labor. If you required 
tools or implements, there would be 
in investment, and the upkeep of the 
tools to take care of. If your busi- 
ness grew and you required land or 
yuildings to carry it on, you would 
have the items of taxes and insurance 
or rent to contend with, and in most 
climates also heat and light. 
prospered still 
require power. 


If you 
would 
We might go on fol- 
lowing the growth of your business 
indefinitely until 
different plants, 
stores, agencies, etc. 
about a 
which must be 


further, you 


several 
requiring branch 
This would 
large expense all of 
included in the final 
cost, if you are to know exactly at 
what price to sell product to 
make money. 


there were 


bring 


your 


Cost of an Article. 


We might then describe the cost 
of an article to be the cost of ma- 
terial, plus the cost of labor, plus 
the overhead charges. Most account- 
ants classify under overhead expense 
—taxes, insurance, depreciation, light, 


heat, power, repairs.and unproductive, 
] 
A 


abor. Unproductive 


which is 


that 
required to carry on the 
manufacture but which can not be 
charged to or pro-rated over the cost 
of the fixed charges or overnead ex- 
pense. 


labor is 


The most common way of ap- 
portioning this is to divide the total 
overhead dollars by the 
dollars of productive labor. This gives 
the amount to be added to each dol- 
lar of productive labor to take care 


charges in 


of its share of expense. Using this 
plan, it is now plain to be seen that 
if we have the history of each succes- 
sive step in the 
would have the data at 
hand to figure the cost of each opera- 


tion, we would know how much the 


manufacture of an 
article, we 


material cost and be able to classify 
what was productive and what was 
labor. We would 
have an account of all the additional 
expense required and so fix the over- 
head charges. 


non-productive 


With these items cor- 
rectly recorded, we could, with a fair 
egree of accuracy, figure the cost of 


ich article of manufacture. The plan 
ist outlined is used extensively, and 
both 
nd piece-work, it is less 


r industries using day-work 
expensive 
nd less liable ‘to error, as all labor 
dollars and 


Obviously, it 


is to be reduced to 
nts for the pay roll. 
ems just to apportion your over- 
ead charges to dollars of productive 
bor, because it is dollars you pay 


it for labor and expense. 
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There is, however, another plan 
which is attracting considerable atten- 
tion and is known as the productive- 
hour plan. In this system the over- 
head charges are divided by the total 
number of productive hours and the 
quotient number of 


cents to be added to the regular cost 


represents the 


per hour for each hour of labor per- 
formed. It makes no difference what 
the wages of the workman are, the 
addition of overhead by this system 
is the same for each man per hour. 
The exponents of the average produc- 
tive-hour method assert that the per- 
centage basis cannot be a fair one, 
especially if there is any variation in 
products. They cite such examples 
as this: Suppose that workman A 
receives 40 cents an hour and works 
a 10 hour day at a bench, while work- 
man 8B, at 15 cents an hour, works 
his 10 hours on a machine consuming 
a large amount of power and repre- 
senting a considerable 
The percentage would not 
distribute the overhead expense faifly, 
for 50 per cent added to A’s job would 


investment. 
system 


be $2, while to B’s would be added 
only 75 cents, though the machine 
work should certainly be given at 


least as large a share of the burden 
as the bench work. Under the aver- 
age productive-hour system each man’s 
job would 2 added to _ its 
hour overhead, 


have $2 
cost, at 20 cents an 


which, in this instance, would be a 
much fairer distribution of the bur- 
den. Again, two employes may be 


operating lathes, one a 10 cents per 
hour boy, and the other a journey- 
man at $3 a day. Under the percent- 
age system at 50 per cent, the boy’s 
work would have but 50 cents added 
to its cost, while the 
have $1.50. 

This productive hour plan becomes 
somewhat complicated in a large fac- 
tory using both piece-work and day- 
work, as all 


man’s would 


piece-work would have 
to be paid for by the piece and then 
either reduced to hours at a certain 
rate per hour, or else take the actual 
number of hours consumed in 
the work. This leaves 
error in computation. 


doing 
chances for 
Either one of 
these plans will provide a safeguard 
against selling at too low a price. 
Whichever one is used, the overhead 
should be figured at regular intervals, 


as it will be found to fluctuate con 


siderably. 


Proper Division of Overhead Expense. 


Now, if a certain overhead is found 
necessary to cover all expenses, and 
all work, 
other conditions, bears 
tion of this 


regardless of facilities or 
a like propor- 


overhead, we are con- 


261 


fronted with a condition, which is 
not fair to a customer and which will 
not stand competition. To make this 
plain, let us assume we have a large 
manufacturing plant composed of a 
number of departments. One of these 
departments is equipped with the 
machinery bought in the 
open market so that any one could 
purchase this 
be on an 


ordinary 
same equipment and 
equal footing with us to 
turn out the product from these ma- 


chines. Another department has ma- 
chines that are bought in the open 
market, but on which we have put 


some improvements. Our foreman of 
this department has so trained his 
help and systematized his work that 
we can do twice as much per work- 
man as any of our competitors. An- 
other department has some _ highly 
perfected machinery, the 
product of which has a labor cost 
of only one-fourth of that of any 
Assuming that 
by the percentage plan our overhead 
is 100 per asked to 
quote On a piece of work, which will 
be done in the named depart- 
ment.. We find the cost of material 
$5 and the labor cost $10. To this 
labor cost we add 100 per cent for 
the overhead, making $20.00, and $5.00 
profit, making the price $30.00 and sub- 
mit our quotation. We are informed 
that a small shop has quoted a price 
of $24 and has secured the work. 
If we met this price we would lose 
$1.00 on the work. A little inquiry 
shows the reason for this, cur com- 
petitor’s business and 
small and_ his only 50 
This makes his net cost 
$20, leaving him a profit of $4. We 
would therefore be 
tomer too 


automatic 


of our competitors. 
cent, we are 


first 


expenses are 
overhead is 
per cent. 


charging a 
work 


cus- 
much for done in 


this department. 


Departmental Distribution of Over- 
head Expense. 


Again, suppose this work was done 
in the third department, and use the 
same figures. 
compared competi- 
tors is only 1 to 4 and our competi- 
tor would then start with $40 labor 
cost, and adding 50 per cent overhead, 
his net cost would be $65 or more 
than twice as much as our price. It 
would be quite evident that we would 
get the order for this work and the 
customer a very low price. 


Here our labor cost 


with any of our 


A nice 
way to equalize this and a perfectly 
safe one is to figure overhead by de- 
partments. This can be done by pro- 
rating the selling, administrative and 
general factory expense over each de- 
partment according to productive la- 
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: %, = ee -F eae 
bor, cnarging each department witl nirag If you can’t work with you 
VOT, aTVilig dCi 1@pa Het Itt) b 
er 
its supplies, power, light, heat, ré ptain and your mates in all kinds 
Ip r, light, heat, ) 

. : eg ee es Pee a a a. 
pair maintenance and depreciation. of weather, get off the ship. Remem 
Pro-rate, taxes, insuranc repair and ber that mere talk won't bring a ship 
depreciation of buildings over each through a storm 


Some one has aptly said “Eternal 
Let 


department in proportion of its area 
to the whole plant vigilance is the price of liberty 


} las va | 14 > 
' ee 1 eee S hange this slightly and use it 
This method of distributing ' - 
| 4 ] A $ ¢ ro! 1 motto 
head by departments seems to me t 
be the nearest correct of all method “Eternal vigilance and hard 


So lar pr! pose d Lor the ordinary work 1S the price ot success 


I 
factory It relieves some of the ex 
cessive burden in departments wl . 
a ae eee ESTIMATING FORM FOR JOB- 
ran pix: those are have a very BING FOUNDRIES. 
large one, and this is as it should be By H. Core Estep 
It makes each department similar t The first question which the cus- 
a small shop when comparing equip tomers of a jobbing foundry ask, 
ment, and enables quotations to b when bringing a piece of work to 
made which will bring in orders \ shop, is almost invariably, “How 
ut sacrincing pron much will it cost?” With no accu 


Effectiveness of Supervision. 


There 1s, however, alw lys one 111 oe Se 
portant difference between the small C 
and large factory that places the large 
one at a disadvantage, and that 1s r J.O.N 
the effectiveness of supervisi \ ; & rie ; 
small business operated by the owner R |S [PF a Re Soa ; 
will get more for the money paid out . nin 
for labor than a large one, because t = . > 
large one has to depend on men E 
supervise departments who rarely hav P , : 
the intense interest in the business Km gn 38o # gisi13)\é 
that he has. This 1s espec ally t 
iceable where the different pieces « 

irk are small in quantity he larg 
factory makes its showing on tit : ¥ 
and requires a large volume of bu og $3 $2 3 252 = 

( Ss to be profitable = ss ia 24 

What wonderful money-n 

tutions some ot our lat 
tries would be if the entire 
tion would enter into the w - 
the same spirit as the ov | 
he was building up the busines: V 
superintendent and foreman ought t The t 
do it—the company’s interest shoul EstimMATE MEMORANDUM SHEE? 
b lils nd they e if he 
sighted, thinking mai Your rth at dete 10 heed Kad ee aa 
is judged by your ability Your f estimating the cost, the foundry- 
achievements are often discounted by man is not infrequently compelled 
the small things lett) undon \ to give evasive answers and to defer 
accumulation of these result in los urate pricing until after the work 
which detract considerably from yout gone through the shop Next 
ability and value as an executive. Al well and promptly executed work, 
ways remember you are on board this wever, nothing so pleases the aver 
business ship to do your part to ve customer as to be told the exact 
ward bringing it to port on schedule, of a job before the work is 
time, without mishap and at a reas It is in this connection that the 
onable cost. Do y utmost to push, 1 is often felt for a simple esti 
the ship along, don't let it tow you ting form, with the aid of which 
into port t hop cost of a job can be readily 

Don’t expect smoot! 1 the uted, and with this as a basis, 
time if you evet xpect cap work can be | ed with = fait 

Don't think you shit the ICY 
nest old tub afloat; that beautiful » meet this need the accompanying 

one the horizon iy be nly a timating form has been devised by 
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D. FF. Dufour, foreman of a larg 
foundry near San Francisco. At th 
head of the form, it will be noted, 
space for the date, class of work, 
brief description of the work, the jo 
order number and the customer’ 
name. Next follows a form for est 
mating the cost of metal, columns b 
ing provided for the drawing number 
pattern numbers, estimated weigh 
number of castings required, tot 
veight of metal (20 per cent add 
to total weight to compensate f 
loss and weight of sprues), co 
of metal per pound (determined fro: 
monthly bills of material), and tot 
cost of metal in job. 

Next follows a bill of material, wit 
spaces for drawing numbers, patter 
numbers and quantity and cost 
core arbors, gratings, rods, bolt 
plates, brick, coke, miscellaneous m 
terials and the total cost of m 
terial Both the quantity and c 
of each item are briefly noted in t 
bill Below the bill of material 
space for the labor cost, this bei 
sub-divided to show molders’, helper 
and laborers’ estimated hours at 
wages. Finally, there is provision { 
setting down the total cost, cost p 
ton and per pound, and also und 
“pro-rate”’ the amount to be = add 
tor fixed expense and profits. Tl 
estimate is signed by the forem 
assuming in this case that the f 
man does the computing. The forn 
re printed on white, smooth paps 


5 by 10 inches in size, ruled 
black 


These forms have been found ve: 


, and made up in blocks of 10 
handy In a comparatively sm 
shop and with small jobs, which 
the only kind for which the estimati: 
form is used, it has been found suf 
ciently accurate for the purpose 
irrive at the price of the work 
adding to the labor and material c: 
s shown in the estimate, definit 
yercentages to cover fixed charg 
and prohts Fixed expenses, in tl 
case, being figured as a_percenta; 
f the total labor and material c: 
for any one month, while profits 
determined by individual circumstan 
ind competitive conditions. 

lhe December number of the O/ 

wer Bulletin, published by the 
Obermayer Co., Cincinnati, contai 
the second of a series of articles 
R H McDowell, entitled 


Troubles—Their Remedy.” In 


t! 


number cupola operation is discu 


nd many valuable suggestions a! 


made. C. R. McGahey takes up mold 


ing machines in a brief article, and 


the miscellany in-this issue is inte 


esting and well-selected 
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THE OPERATION OF A SMALL 
CUPOLA. 


North- 


re cently 


At a meeting of the Pacific 
Association, 


Seattle, H. W. 


west Foremen’s 


held in Sumner, presi- 


dent of the Raineer Foundry Co., 
Seattle, read a paper describing some 


interesting features of the operation of 
a small cupola. 
to by Mr. 


Hair, 


The cupola referred 
Sumner was a home-made 
24 inches in diameter inside the 
brickwork. methods described 
in the paper, 9,000 pounds of castings 


have heat 


Using 


been 
this 


poured in a 
small 


single 
with furnace. 

The cupola is simply a boiler plate 
cylinder, 281% 


ter, lined 


inside diame- 
414 inches 


The bottom is made of plates, 


inches in 


with fire brick 
thick. 
suitable doors for 


The 


inches 


provided with 
dropping 


of the 


the charge. line 
the 


inches 


lower 
above 
about 3 
has 


tuyeres is 13 
bed, which is 
The hearth 
pounds of 


sand 
thick. 


550 


a capacity of 
The 


charging door is 10 


melted iron. 
the 
the 


There is no 


lower line of 


eet above sand bottom. 
blast 
the 


pr )- 


wind box, the 


being led to each tuyere from 


bustle pipe by means of a 
peep 


construction. 


leg 
vided with a 
blast 
cyes, 


apart, are 


similar to 
The 


90 degrees 


he le, 


furnace tuy 
four in 


number, set 


simple, cylindrical pipes, 


4 inches in 


inside diameter. There 
is no attempt to make the tuyeres 
either nozzle-shaped or _ trumpet- 


mouthed. 


In the average furnace the slag 
hol 1S placed Zz inches below the 

ver tuyere line; in this cupola the 
distance has been increased to 3 
nches. It was found that with the 
slag notch only 2 inches away from 
the tuyeres, the effect of the cold 
blast was to freeze up the slag hole, 
thus interfering greatly with the 
working of the cupola over any ex 


nded period of time. An iron plate 


tbove the slag hole protects the brick 
work from injury when. tapping out 
The lining consists of a single row 


refractory firebricks, shaped to fit 
thickness of the brick- 
this 24- 


lining melts 90 tons 


cupola, the 
rk being 4% 
the 


metal before 


inches. In 
nch cupola 
[ any extensive repairs 
re required, 

The accompanying illustration shows 
ie method of the cupola 
The bed charge of coke, 300 pounds, 


carried to 


charging 


a point 18 inches above 
line 


he upper tuyere Charges of 


in rounds of 500 and 
respectively, follow the 


ed charge of 


mn and coke 
0 pounds, 
suCcCessI\ e ofr- 


coke 


coke in 


50-pound charge is 
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6 inches thick. The iron charges 


vary in nature. Some mixtures con- 
sist of half and half No. 1 English 
pig (Cleveland or Jarrow) and No. 


1 foundry scrap. Varying amounts 


of steel scrap, which can be pur- 
chased as low as $6 a ton in Seattle, 
are also used. A popular mixture 
is as follows: No. 1 English pig 
iron, 60 per cent and No. 1 lumpy 
steel scrap, 40 per cent. For thin 


castings, ™“%4-inch in thickness, 


only 20 


steel is 


per cent used. No rusty 
steel is charged and lumpy steel is 
preferred to‘ thin pieces. Ten 
pounds of limestone to form slag 
are charged with every round and 
also eight pounds of 80 per cent 


ferro-manganese. Fifteen pounds of 


limestone 


are charged with the first 
round in order to insure a_ liquid 


slag throughout the 9,000-pound heat. 
Wilkeson foundry coke is used. At 


-- 
Charging 
Door 
( f 
> ( ae 
{ 
a 24 ~ dh ; 
Bed Charge 1 res, 4 
] Coke inside diam, 
na i 
Slag 300 Lbs. 
= Notch 
be =. 
y_Y ' N bout 











The F 
| Sand Bottom 


SECTION OF A 24-INCH CUPOLA SHOWING 


TUYERE ARRANGEMENT, SLAG NotTCH 
LocATION, MerETHOD oF CHARG 
ING, Er 
the present time a representative an- 


alysis of this coke is as_ follows: 
Moisture, 0.59 per cent; volatile hydro- 
Boe 


cent; 


carbs ns, 


81.59 


fixed carbon, 


16.30 


per cent; 


per ash, per cent; 


sulphur, 0.60 per cent. 


LIGHTING CUPOLAS WITH OIL 
BURNERS. 
By W. J. Keep 


Question How long’ before the 


charging begins and before the iron 
comes down, should the coke bed of 
a cupola be lighted? What is your 
experience lighting a cupola with gas 


or materials other than wood? 


Answe) 


When very hot and uniform 


iron is quired for light work, the 


-in the 
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fire should be 


lighted two hours be- 
fore the iron comes down, and one 
hour before charging begins. It takes 
about one-half cord of wood for a 


lined to 60 
jection to 
the 


cupola inches. One _ ob- 


wood, however, is its cost 


and excessive smoke, especially 
if the foundry is located in a residence 


The 


fire so early is to raise the 


district. reason for lighting the 


tempera- 


ture of the bottom of the cupola, as 
well as the walls, to a melting heat 
before the iron comes down. The 


dull iron is due to the 
fact that the fire is not lighted early 
The 
down 

We 


our cupola with charcoal, 


chief cause of 


enough. coke ‘burned before the 


iron comes later 


tried lighting 


can be saved 


heat. have 
but the cost 


is too great. Artificial gas will ignite 
but this, likewise, is too 


Kerosene is satisfactory in 


the coke, ex- 


pensiv e. 


every way, when burned in suitable 


burners. 
Crude oil sprayed in by compressed 


air has been found to be very satis 


factory, and aé_ description of the 
method pursued 


A hole, 6 


high, is 


may be interesting. 


et ide. and 7 inche 
inches wide, and / inches 


cut in the side of the cupola 


shell and through the lining, so that 
the bottom of the opening shall be 
on a level with the sand bottom. A 
board is laid from the inside of the 


lining across the bottom to prevent 


drying out “the bottom and blowing 


the sand away. Large pieces of coke 


are placed on the sand bottom, two 


layers high, to make one main chan- 


nel 6 inches wide and 7 inches high, 


extending three-fourths across. the 
bottom 


branching out from either side 


cupola with smaller channels 


These 
channels are bridged over with pieces 
the 


burner is 


of coke and 
The oil 
opening 
that the 


bed is then added 


} 


then placed in the 


pointed a trifle upward, so 


flame will not strike the board 
The oil 
regulated to 
the 


with full force. spray and the 
compressed air are give 


a blue flame, filling all of 
in the 
about 


passages 
which can ibe lighted in 


1 
coKe, 


seven minutes. Compressed air 


is then blown in for a period 


of about 


20 minutes. The wood nece for 


ssary 


lighting the cupola cannot possibly be 
furnished for less than 50 cents, 
whereas the crude oil costs about 5 


This 


favor of 


cents. shows a big difference in 
the fuel oil burner, and in 
addition the 


smoke nuisance is abated 


The Kutztown Foundry & Machine 
Co., Philadelphia, 


handsome calendar to the trade, which 


Pa., is sending a 


contains an 
“Drifting.” 


embossed print, entitled 





ENAMELED CAST IRON SANITARY WARE--IX 


The sand blast equipment of the bath tub foundry---The use of grinders 


with a detailed description of the bath tub rim grinding machine 


HE 


castings 


cleaning of 
for en- 
ameled ware is 
accomplished 
largely by the use 
the 


ot sand _ blast. 


A wire brush is 
used to 
the thick coating 
inside and out 
side the tubs, at- 
the 

taken 


blast 


ter castings 
to the 


room. 


are 
sand 
The 
barrel used 
The tubs too 
large and the lavatories and small-ware 


tumbling 
is not 
for several 


reasons, are 


do not pack well. when 
still 


are 


Furthermore, 
this 
to 


out 


cleaned way, considerable dust 


the 


ot 


clings castings when they 
the tumbler and the 
removed the cavities. 
blast a 


be 


taken sand 
cannot 


be from 


By the use of the sand per 


fectly clean obtained 
and no dust, which is injurious to the 


If 


on the 


casting can 


enamel, is left on the metal. 
the sand blast 


any 


of sand is left 


casting, it will melt and form a 


the 
of 


of which is a 
The most 
serious problem in sand-blasting is the 
of The air in the 
where sand-blasting takes 
saturated with a fine powder 
the of sand, 
of 


part 
stituent 


glass, con- 


the enamel. 
dust. 
the 


removal the 
room 
place is 
from broken particles 
taken 


will penetrate adjoining buildings, ren- 


and if not. properly care 
dering them uncomfortable to work 


in. 
Exhausting the Dust Into Water. 


Naturally, one-would think that ex- 
under would 
This, however, is 


When 
hausted into tanks, 


hausting into or water 


solve the problem 
not the case the dust is ex- 
it forms into little 
globules, and these rise to the surface, 
open up, and the dust nuisance is still 


the 
dust 


Of course, 
but 
make 


before. 
to the 
to 
ineffective. 


same as some 
suf 
the 


instance, 


bottom; 
to 


settles 


ficient rises the top 


sysem In 
the 


and it was believed that the volume of 


one 


dust was exhausted into a river 


water would be large enough to mois- 
ten the particles, but this proved as 


remove 


as the tank and was 


soon abandoned. 


unsatisfactory 


Dry Exhaust System. 


Two general systems have been de- 
veloped and have proved 
The dry system of exhausting through 
cloth is being installed by a prominent 
manufacturer, in many enameled iron 
plants. 


successful. 


Briefly, an exhaust fan carries 
dust and air into 
chamber where its velocity is spent in 
attaining a larger volume. The dust 
strikes «the cloth, but does not pass 
it, while the air seeps out 
hardly any perceptible current. 
The sand drops down into a receptacle 
and is removed. ‘ 


the an enlarged 


through 
with 


Steam Exhaust System. 


The second system, while probably 
not quite as clean as the dry meth- 
od, the advantage of being in- 
both installation and 
maintenance, as it can be built by a 
carpenter and a plumber in a short 
time. It takes care of all the dust by 
exhausting steam into a large wooden 
chamber the sand blast 


has 


expensive in 


into which 


Exhaust \f Dast 
Aes Fan [=> 


By DILLEN UNDERHILL 


dust is also exhausted. At 4A, Figs. 
1, 2, and 3, is shown such an arrange- 
ment. For the two sand blast rooms, 
a tower, built of rough boards, set 
on end, is provided. It is about 20 
high, 5 feet in diameter at 
and 3 feet at the top. 
Exhaust steam discharges into the top 
of the tower. The dust from the sand 
blast enters lower down and 
has a tendency to rise. The steam 
condenses, mixes with the sand, and 
both are precipitated. If the door is 
left open, the wet sand will fall out 
to be carted away or, it can be carried 
out on a belt conveyor. 


feet 


the bottom 


rooms 


The Sand Blast Room. 


The sand blast room is usually 
about 10 feet square and 10 teet high 
The walls should be iined for a short 
distance with metal to resist the wear 
of the striking sand. Fresh air should 
enter from the roof or along the sides 
near the roof, from several opening 
to prevent a draft on the workman 
The exhaust should be from the bot- 
tom, as shown, to accommodate two 
rooms. With this the 


S, 


arrangement, 


Dust 





Sand Dust Exhaust 
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orkman has an ample supply of fresh 
r and this 
ssible, the rising of the 


W 


minimizes, much 


+8) 


as 
fine dust. 
In any case, a helmet and gloves must 


as 


worn to protect the skin from the 
and. 
aspirator if the proper exhaust fan 
used, and the room is occasionally 


This method does away with 


1S 
allowed to clear itself of dust entirely. 
li 

each 


some plants, two men work in 


room. They alternately relieve 
carrying the castings 
and from the room and sand-blast- 
ing them. 

In exhausting the sand, baffles are 
introduced to deflect the larger parti- 
cles into the pit. Only the finest dust 
then goes up into the fan. The coarser 
grains flow into the pit and are car- 
ried up in an elevator to a storage 


each other in 


to 


tank or box to be used over again, 
Fig. 3. This sand can 
also be taken care of in a hopper un- 
derneath the floor as indicated by the 
lines XX, Fig. 2. 

In this case 
sand 


as shown in 


a grating would be used 
to be 
It is not desirable to pass the 
sand direct this to the sand 
blast rotary riddle 
should be installed under the elevator 
spout to take out gates, and 
tunners, which would otherwise clog 
the A very small 
will slot the 


and no would have shov- 
eled. 
so as 


machine, as a 


scrap, 


machine. 
the 


particle 


close in sand blast 


machine. 
Drying New Sand. 


New sand must be thoroughly dried 
it the 
often 


before is placed in machine 
this done by 


spreading it out in pans placed over 


hopper, and iS 


drum slowly. 
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plate drum is built and set at a slight 


This 


suitable 


to 10 degrees. 
it 
mechanism is provided to revolve the 


incline, from 5 


has a fire built under and 


The sand is shoveled into 


the drum at one end and rolls 


until it finally works out of the lower 


over 


265 





To obtain the greatest amount of heat, 
this drum should be arched over with 
brick, a grate provided near the lower 
end, and a 12-foot chimney should be 
placed near the upper end. This will 
produce a gentle draft and the arch 
will project the heat against the steel 



















end, thoroughly dried. A drum, 3 drum as it revolves in this enclosure. 
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Concrete 


Fic. 3—SecTioNAL VIEW OF SAND 
HopreErR TO 
feet in diameter and 15 or 20 feet 


long will serve for a dozen ordinary 
sand blast machines, and one man can 
This 


the 


do all the necessary work. in- 


cludes the shoveling of sand, 
































































the boiler. If a plant has a number cleaning it away from the lower end 
of sand blast rooms, a large steel and keeping up a fire under the drum. 
3'dia ne te ry 
"A i Exhaust Steam 
Exhaust Fan 
/ 
(oO) 
Fresh A \ = : 
oe 4 NJ Lachaust Pipe for Sand Plast 
St) : CL 
| a4 4 
Fresh Air 
Sand Blast Room 
About 10'x 10’x 10’ : Dust 
) | Collector 
Steel or Cast Iron Plate ' —— 
35’ diameter 
at Bottom 
Concrete or Grating 
_— . eee The Found 
Fic. 2—SEcTIONAL VIEW OF SAND BLast Room AND Dust COoLLECTOR 





Biast Room 
SAND 


The Foundry 


SHOWING ELEVATOR SAND 


STORAGE 


FROM 


The sand blast machines are shown 
in plan in Fig. 1. When the grating 
is not used, it is convenient to have 
the edge of the cylinder set slightly 
inside the sand blast room. The sand 
can then be shoveled into the top of 
the machine through an ordinary sieve. 
With the system shown, a rotary rid- 
dle should be placed under the eleva- 
tor spout. Thesand blast installations 
of a number of sanitary ware foun- 


dries are similar to that shown in 
Figs. 4, 5 and 6, 

It is quite simple in operation. The 
sand is placed in the upper sand 


hopper, the air is cut off and the sand 
inlet valve drops down as shown in 
Fig. 4. The sand then falls through 
the inlet E and drops down into the 
lower sand bin. When this is full the 
inlet valve is raised against its seat 
by pulling up the ball handle. This is 
held in position until the compressed 
air is let into the tank, and when the 
full pressure of air is on, it is held 
firmly in place. The air then passes 
out through the ejector and into the 
hose. The hand wheel is next given 
turns and this pulls out the 
sand gate, allowing the sand to fall 
down into the ejector. The sand and 


a: few 
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air are proportioned by the _ hand 


wheel and a lever is sometimes used 


instead of the wheel, with a set screw 
sand gate opening 
20 to 30 


falling 


as a gage for the 
The 


pounds 


current of air, under 


pressure, carries the 


sand along in a continuous stream 


and projects it against the casting 
The air flows out with a steady pres 
sure, assuming that the supply is 

and the 


ing closed top and bottom, serves 


up, outside cylinder, 

an air reservoir. The machine is built 
of 3/16 and the 
cylinder is 30 inches in diameter and 
4 feet 6 inches i 


inch steel plates, 
high for this capacity 

The sand hopper is usually a cast 
ing, or a plate and a casting as shown, 
preferred as it 1S 
The 


rests on top of the conical projection 


the latter being 


more easily machined. sand bin 
of the ejector and is riveted or bolted 
to: it. only 
the outside 
inches. Hand holes are 
the shell and 
bin so that the 


chokes up if the sand 1s not dried and 


This is its support 


set away from 


or 2 


LY 
vided in also in 


sand slot, which 


screened properly, can easily be 
cleaned. 


The 
ary curved plate, 


man-hole is an ordin 
held in 
The 


must be held in place 


sand bin 


position by 
shell manhole 


the air pressure 


with a rasket 


and bolt as shown, or the air will 


leakage is 
detect, 
should be 


out. Air 
difficult to 
joints 


leak expensive 


and and for that 


reason all carefully 

‘tested. 
Man-holes are 

in the 


in the bottom, to 


frequently provided 


upper sand hopper as well as 


facilitate cleaning 
out. Sand blasts are often built with 
the 


cast integral with the ejector, 


shown. If it is 
it should 


be braced separately instead of 


out support not 


hung 


from the side alone. 


Air 
Supply 


Air 


\ Sand 
Palve \ 


\ Hopper 
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Section AB, shows the inlet 
for sand from the top hopper as well 
as the Cy, 
Fig. 6, gate 
and method of operation in closing and 


The 


Fig. 5, is an ordinary cone plug, open- 


Fig. 5, 


value stem. In section 


is shown a plan of the 


opening the sand _ slot. valve, 


ing straight away in the valve body 


Instead of being bored through the 


bottom, it is cast closed, and a set 


)} Ball Handle 
. — 
Valve Stem ° } 
-- || Gas Pipe 
Hi Sand 
Hopper yz 
E 


s . Sand 
Intet 
Valve 


| Sand Bin 
| f Steel 
4) | iCylinder 


itHands 
WW Holes & 


~ 


f i 
Gate 


t 


x 7 


4Y\ Sana Slot 4 114 
t Pipe 
nt : 


= 


Hand 


/ 


J 


‘ 
— 


=| pa 
Ejector 


~ Hose 


Wheel 


Screw 


| 1 
|Support | 
| | 


) 


Bottom i | 


L 





: The Fou 
‘1G. 4—SECTIONAL VIEW OF 
MACHINI 


SAND BLAST 


AND SAND Hopper 


nut, is 
This 


screw, with a set screwed up 
against the plug. 


the 


set screw pre- 
plug from setting tight ‘to 
the body and yet it can be made to 
With 


j 
the 


vents 


valves, 
the 
air seems to gradually wear the seat 


close absolutely tight. 


which draw the air over seat, 
away and thus cause constant leakage. 
Grinding the Tubs and Other Castings. 

Stationary, flexible and swinging 
grinders are used to remove the small 
left 


sand-blasting 


fins, gates and bumps, which are 


on the castings after 


February, 19 


The 
mounted on a 


Stationary grinder, which 


center pedestal, 
abrasive wheels mounted on each 
of the shaft and is used largely 
small ware. It is center-driven b 
6-inch belt and the wheels are 2 x 
inches. The bearings 
babbitt is 

good. A 


some 


must be I 
the 
splendid 
plants, 


and if used, best 


none too bear 


is used in which 
sists of a split cast iron bushing. 
is a cylindrical shell with a single 
cut lengthwise. Any adjustment 
be made against the shaft, as the w 
takes 


outside 


place by bringing down 
set 
tension, 
the shaft. 
this must be high 
graphitic carbon, and if the iron h 
high this 


box with 


screws, and 
bushing will pus! 


being in 


away from The cast 


used in box 


percentage of metalloid it 


will wear down to a glazed surface 


With a 


cant, it 


minimum amount of lu 


will give excellent satis! 


tion. 


Grinding Small Ware. 


In grinding small 
and lavatories, which 
from 30 to 100 
handled by 
through the outlet hol 
led down 
pulley, directly in front 
This 
flat 


bar is 


ware, especially 


sinks range it 
weight pounds, 
may be being cour 
balanced 
chain is from the 
Over a 
the 


end a 


grinder. chain has 


small bar 
The 
outlet 


swings 


hung in 


center. pushed thr 


the and when pulled up, 


bar horizontally, prev 


the chain from through 


weight on the other end of the chain 
after it the c 


pulling 
passes. through 


pulley, counter-balances the casti 
The workman has then only to 
the casting against the grinding wh 
as the weight of the casting 1s 


ter-balanced. 


Sand Slot Sand Bin 





Sand Bin 
/ 
ar let for 


Hopper Sand Hand Wheel 


Fs 
- 
S 


el Cylinder 


The Foundry 
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The swinging grinder, which is nected to a motor, the motor should tion of the rim of the bath tub is the 
uspended from the ceiling and is be set on a pivoted table to turn section that receives the closest inspec- 
ivoted to swing horizontally, is horizontally as desired. An inde- tion, so that it is desirable to have this 
est driven by a flat belt for this pendent bearing should be provided enameled as well as possible. To 
lass of work. The grinding is heavy just outside the motor, through which enamel it properly, the surface must 
nd the flat belt requires less re- 
air than the round belt or rope 
rive. A 2¥Y-inch belt gives ex 
llent satisfaction. The swinging i diae ine aiaade 
ame, however, as usually furnished, 

too heavy to be moved _ about 


peedily over this class of work. It 





hould be built of 1%-inch pipe, a me a —- 
ith castings % inch thick and d ee vA 
igned in proportion to this pipe. A ; | 
winging frame, at least one-half as 














. . Tub Table 
ecavy as is usually built, will enable maek 
: ee. 2 H.P. Motor \ 
workman to increase his production 
° Counter- | Counter- 
aterially. balance a j ‘ 4 we =f | balance 
The swinging grinder is used largely i a. a i >) 
tubs, to grind off the uneven out “7 1 Rack 
side surface, and especially the rim == ~ Se of Tub Table 
When the tub is poured from the 
~- . + $ 
rim the gates do not break off leaving - —! 
$ : 
smooth edge, and the hand-made Gear 
tub rims also frequently leave bad 
parting fins. Fic. 8—Sipe Evevation or BAtH Tus Rim GriNDING MACHINE 
f Flexible Grinder. , . ne 
Use o lexible the power is transmitted direct to be very smooth. To accomplish this, ° 


The flexible grinder is used for the flexible shaft. a special grinding machine is em- 


erinding inside the tub and such parts The work required of a flexible shaft ployed. The fine and shan lugs are 
cannot be reached by the other at such a high speed causes consid a ; es sil 
grinders. It is well adapted for pat erable wear, but by keeping down — apna off the tub with a swing- 
tern grinding, but in the cleaning the diameter and width of the grind ing grinder, and the tub is then 
room it is usually used for special ing wheel, the repair bill may b ready for the rim-grinding machine. 


n this drive and a belt connected sible the wheel should be swung by individual motors, Figs. 7 and 8. The 
an overhead countershaft permits hand, back and forth, over the surface . 
five-horsepower motor travels about 


ork. The flat belt also works well considerably reduced. Wherever { This machine is direct driven by two 


drive to be swung more quickly to be ground, thus preventing the 
n a direct-connected electric drive. wheel from forming sharp hollows 


ee ar ; : two-horsepower motor is geared down 
ien the flexible shaft is: direct-con- in the casting The straight outside por é : 
to operate the tub table about 6 feet 


1,200 revolutions per minute, and the 


per minute. A special shape grinding 

wheel is used for each change in the 

tbrasive size of the roll of the rim, that is, 

Wheel . ° " ‘ 

a 3-inch and a 24-inch rim will 
‘Semin iN require different shape wheels. 

Wotor } [The grinding wheel motor is set 
hea! ee on top of a table, which is in turn 
fastened to two square -columns. By 
means of the lower-hand wheel op- 





erating the bevel gears attached to 





( mage the lifting screws, the grinding whecl 
; | and motor are raised and lowered to 
Movable suit the width of the tub. 
l Columns - P seu 
Z When in the proper position, the 


B columns are locked in place by the 





Lifting 


Screw 


Lifting ~~) Locking Device . 4 1 
Screw 


Swinging center hand wheel operating right 


e Tub Support e e bi 
| | : ; ip y i and left hand screws to force the 
= oe | 


Hand 


Wheel 


| 
«a i | B «4 arty , B, while the bottom of the pedes 
acre sears | 
| 
| 


[ 
| 


cast iron shoes out against the ped 





~ r estal A. The top is held by braces 


epower 





Votor 


2 Hor 


tal is screwed to the _ base. This 





| 

| os a || Hi ‘di | provides a rigid construction for the 

L | Aa renin a = Lb BI grinder, which, traveling at a high 
| J “Base speed, would otherwise loosen up the 

Gears — lifting screws. No change is made 





for tubs of the same width, as any 


Fic. 7—BatH Tus Rim GrinpinG MACHINE ordinary variation is taken up by the 
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Fig. 8. 


The two-horsepower motor operates 


counter- balances shown in 


the tub table. This should be a re- 
versible motor so as to operate the 
table in either direction. The speed 


is reduced by a set of gears, which 


engage a rack screwed to the un- 
der side of the table. The gears and 
rack should all be machine cut to 
insure the smooth and uniform move- 
ment of the table. 

The table moves back and forth 
on top of planed steel rails. These are 
set above the floor level. The tub 
table proper consists of two large 
castings. The back,as shown,is planed 


so that the rim of the tub, in time, 


will touch all around, and 


hold 


with 


acts as 


the rim in correct 
the 


the 


a guide to 


alignment grinding wheel. 


In operation, tub is placed on 
table, 


accommodates 


1 an rq 
the swinging 


itself to 


the and support 


the 


sli ype 


THE TENSILE 






HE alloys of aluminum and_ zine 
T having found some application in 
the manufacture of castings it 
seemed desirable that a more complete 
their physical 
“Alzince,” 


consisting of two parts of aluminum and 


investigation be made of 


properties. A metal known as 


one of zinc, has found some use as 


substitute for brass in foundry work. 


This composition was undoubtedly chosen 


result of the investigation carried 
Prot. R: ‘ 
Carpenter and reported by him to the 


Mechanical En 


as a 
on under the direction of 
American Society of 
gineers in June, 1898." 

In practice it has been found that 


alloys of about 75 per cent make 


sharp castings, have comparative 
low melting points and fair strength 
The fact that sharp castings are ob 
tained with this composition is prob 


ably 


pansion on cooling, a 


not due so much to the ex 


statement which 


is Sometimes made, as to the superior 


casting properties of the metal. The 
latter are due to increased fluidity 
and lesser surface tension. These al 


loys take a high polish, do not readily 


tarnish in the air, and are easily 


worked on the lathe and planer 


*Presented at the Cincinnati Convention of 


Brass Founders’ Associati 
19,551 (1897-8) 


the American 
1Transactions A. S. M. E., 





a slight 


This 


out as if 
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of the side of the tub and acts as 


the tub 
table back. 


bearings at 


wedge to force 


down and against the 


This 


each 


support swings in 


end and under each _ bearing, 


the counter-balancing lever raising 


the the 


tub up in contact with | 

This 
enough to 
tub 


end. 


limited 
the 
for a dis- 

The workman 
counter-bal- 
and 


grinding wheel. has a 


range, but is follow 


curves of the short 


tance at each 


usually steps on the 
the tub 
the grinding wheel. 
After the 
| 


ble motor is 


ance as enters leaves 
the ta- 
the 


tub is in place 


started and tub 
the 


unless 


under grinding wheel. 
left 


swinging 


passes 
sur face, unusually 
the 


one 


grinder, is 
When 


comes 


rough by 
finished in operation 


operated properly, the rim 


planed for a_ template. 
the 


truck, 


After passing through, tub is 


rolled off on a small which 





ALLOYS’ 


The only systematic investigation of 


the strengths of the aluminum-zinc 
alloys which seems to have been car- 
ried on up to the present time was 
that under the direction of Prof. 
Carpenter. The curve reproduced in 
Fig. 1 is taken from his report. It 


was based on the tension tests of 


some four pieces and hence does 


‘J he 


therefore 


teen 


not conclusive. present in- 


seem 


vestigation was undertaken. 


Realizing the great influence which 


even small amounts of impurities have 
at times on alloys, special precautions 
were taken to metals as 


use pure as 


possible and to guard against contam- 


ination in the melting process. The 
aluminum used was furnished by the 
Pittsburg Reduction Co. and. was 
about 99.9 per cent pure. The zinc 
was “Bertha Pure Zinc” which con- 


tained not over 0.2 per cent impurities 
On account of the great affinity of 
fe as- 
ordin- 
could 
used on 


Bars of 


therefore ob- 


aluminum for 


ible to 


silicon it 
the 


was not 
the 


clay crucible, nor 


melt metals in 


iry Hessian 


the usual graphite crucible be 


g 
ccount of its clay bind 


rtificial graphite were 


ined and pure’ graphite crucibles 
ere made from these. They were 
ut 4 inches outside diameter and 6 
inches high, holding from four to five 
pounds of metal. They are easily 





the 
for grinding 


is done 


moves 
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is made to 
back on 


other 


tub is put the 


the rim. 


very quickly as the 


is about the same height as 


tub table, and the two men 


ling the machine become very 


the 
place, 


tubs. 
the 
the 
under 
for 
were, as 
either 


handling 
back in 
motor is reversed 
back with the 
There is no 


full in 
the tub is 
and 
tub 
wheel. loss 
return stroke, as_ it 
table is operated in 


tic yn. 


Too much cannot be said about the ex 
cellent work of this machine, as it cor 
responds to the precision grinding of th 
machine shop, and when it is realized 
that all excrescences are magnified afte: 
the enamel is sifted over them, the valu 
ot 






STRENGTH OF ALUMINUM-ZINC 





prepared, the graphite working 


on the lathe. 


Melting the Alloy. 


The melting was done in a small 


gas furnace provided with an 
blast. The surface of the charge was 
guarded from oxidation by introduc- 
ing illuminating gas through a 
thereby maintaining a _ reducing 


mosphere in the top of the crucible 
In some of the earlier melts the addi 
tional precaution was taken to covet! 


the metal with p 


dered carbon, but this was later fou: 


the surface of 


unnecessary, provided care was tal 
Little 
the 


the test pieces in most c 


not to overheat. trouble 


experienced by burning out 
the zinc, 
analyzing very close to the comp 
tion they were cast for. 

When the 


nelted the crucible was removed 


charge was complet 

the furnace and a porcelain tube 
the 

couple was introduced into the all 


taining junction of a thern 


Using this tube as a stirrer, the mé 
was thoroughly mixed as it was 
lowed to and when a 


cool, tempe! 


ture 50 degrees Cent. above the freé 
ing point for that particular alloy w 
cast in 


The fre 


from 


reached, it was quickly 


specially prepared mold. 


ing points were obtained 


equilibrium diagram 


as developed 


act as a turn-table, an 
tabli 
Thi 
truc! 
hand 
skill 
Afte 


table 
tabl 


direc 


the machine at once appeals to the 
progressive-enameled ware manufacturer 


nicely 


yin 
Ipe, 
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E. S. Shepherdt and reproduced in 


Structure of the Cast Metal. 


the 
during 


As may be expected most of 


lificulties which have arisen 
he investigation have been met with 
The alloys at the zinc end 
the 


characteristic of 


n casting. 
f the 
rystalline 


series developed coarse 
structure 
ommercial cast zinc. It is obvious that 
such a structure is not capable of re- 
strain. Furthermore, 


isting much 


astings of the same composition dia 
1ot always give the same crystalline 


tructure even when cast under appar- 


ently the same conditions. They 
varied from the usual “radial struc- 
ture” to those showing much finer 


grain, in which the crystals were very 
alike in all 


These latter pieces were found 


ne and nearly dimen- 
sions. 
to give a much higher tensile strength. 
It was therefore necessary to find 
some means by which the finely crys- 
talline structure could be produced at 
will. the 


perature of pouring did not seem feas- 


The exact control of tem 
ible at that time, so the effect of pres- 
tried to 
growth of 


see if it would 


the 


sure was 


check the crystals. 


Very long molds were constructed, 


the longest about 30 inches long and 
about % The 


lower few inches of metal would then 


inch in diameter. 


be under considerable pressure at the 


time of freezing and crystal growth 
should be somewhat checked. The 
results were far from_ satisfactory. 


No perceptible difference either in 


structure or tensile strength could be 


U0 


UU 
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Percent Aluminum The Fin 
Fic. 1—Resutts or TENSILE TESTS OF 
ALUMINUM-ZINC ALLoYS MADE BY 


Pror. R. C.. CARPENTER 


tected between the upper and lower 
irtions of the casting. 

Experiments. 
The well-known process of crystal 
oculation or “seeding” was next re 
rted to. The metal was poured into 


mold when very mobile, and then 


the moment of solidification a 


E. S. Shepherd, Jour. Phys. Chem. 9,504 
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rolled zinc 


Re- 


piece of finely crystalline 


was thrust down into the center. 


sults from this were also negative. 
Another expedient attempted in 
order to avoid cooling and promote 


rapid freezing was to agitate the mold 
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“Fic. EQUILIBRIUM DIAGRAM DEVELOPED 
BY E. S. SHEPHERD, SHOWING FREEZ- 
ING PoINts oF ALUMINUM-ZIN(¢ 


ALLoYsS 


during the freezing process. Rocking, 


tapping, and stirring were all tried, 


but with as little success as before. 


Molds at Freezing Temperature When 
Metal Was Cast, 


the 
ice-cold mold at a 


It was then decided to pour 


metal into an 


temperature as near its freezing point 


as possible. This method gave the 
desired result. The procedure in more 
detail was as follows: The alloy 
was poured at a temperature, 50 de- 
grees Cent. above its freezing point, 
into an artificial graphite mold. The 
two halves of the mold were of 
graphite slabs held together by slip 


ping them endwise into a metal jacket. 
water and 
the 


as possible 


This was then placed in ice 
allowed to chill thoroughly before 
cast made. As 
after pouring the 


Was soon 


mold was opened 
and the 
The 


ginning of pouring, 


pieces plunged into ice water. 


whole operation from the bi 


required less than 


one minute. Two pieces were cast at 


one time. They were cylinders about 


1% inches in diameter by 8 inche 


S 


long 


Tensile Test. 
then 
They 


were reduced to about 6% or 7 inches 


The pieces thus obtained were 


test. 


prepared for the tension 


in length, thereby removing any pip- 


ing, which at times extended to the 


depth of an inch and rough turned 


to 1 inch in diameter. The center, 
for a distance of about 3 inches, was 
then carefully turned to 7/10 inch. The 
real diameter was taken with a microm 
eter reading to 0.001 inch. The last two 
turnings from the center of the test 
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pieces were carefully preserved and used 
for analysis. This was done in the elec- 
trolytic way, using a sodium zincate solu- 
tion from which the zinc was deposited 
and afterwards weighed. The aluminum 
was determined by difference. 


The pieces were tested on a 100,- 
000 pound, double screw, power-driv- 


en, Riehle machine. In all cases the 
slowest speed was used. The results 
of the tests are shown plotted in 
Fig. 3. 

As the result of a study of Shep- 
herd’s equilibrium diagram it was 
decided that the curve of tensile 
strengths would in all probability 


consist of three separate parts. Again 
referring to Fig. 2 it is seen that the 
alloys of the series, besides being dif- 
ferent in chemical 
different in 


composition, are 
constitution. Up to 
a limiting value of about 4 per cent 


aluminum the 


also 


alloys consist of a 


solid solution of aluminum in zinc 
of varying concentration. From a lim- 
iting value of about 50 per cent 


aluminum and extending up to pure 
aluminum, the 
solid 


alloys consist of a 
zinc in 


of varying concentration. 


solution of aluminum 


Between the 
limits of 4 per cent and 50 per cent 
aluminum the 
solutions of 
tions. It 


alloys consist of 
the limiting 
might be 


two 
concentra- 
expected then, 
that varying with the composition of 
the alloy, each of these three regions 
would 


have an independent branch 
of the curve of tensile strength. As 
, 
$5000 
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Itc. 3—REsuLts oF A SERIES OF TENSILE 
ALUMINUM-ZINC ALLOYS 


CONDUCTED BY THE AUTHOR 


TESTS OF 


Carpenter's curve gives no indication 
of this, high zine 
and where his samples were far apart 


especially at the 


in composition, a large number of 
pieces were made with high zinc 
content. The results obtained agree 
quite well with the theory. 

Metal Rapidly Cooled. 
The values obtained for alloys of 


from 50 to 70 per cent aluminum 
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evidently depend to a larg nt the present to state that for speci- alloys show strengths running fron 
upon the rapidity of cooling the 1 mens which have been annealed, the 25,000 to 35,000 pounds per square 
With exceedingly rapid chilling and ductility is considerably increased with inch, while Prof. Carpenter obtaine: 
the retention of a super-saturated only slight loss in tensile strength. 25,000 as a maximum value. Wit] 
solution the values are high and In conclusion, it might be said that pure zinc, strengths of about 9,00 
fall upon an extension of the curve the alloys throughout the series, if pounds are obtained. 

to the right, while with more mod- chill cast and quickly quenched there- In melting metals, the temperature 
erate quenching they fall upon tl by assuming small crystal size, possess should never go above 700 degre 
curve for the central region. The strengths considerably greater than Cent., as above this limit the alum 
exact forms of the curves, especially usually obtained The values given inum takes up carbon quite apprecia 
for alloys between the above men- by Prof. Carpenter are in all cases bly. 

tioned compositions, are not yet defi much lower than those obtained from The experimental part of the worl 
nitely established. It is hoped th: such test pieces excepting when these has been done chiefly by W. B. White 


Pounds 


the investigations now progressing, in pieces approach the pure aluminum and is now being finished by V. Skil 


which annealed pieces are made use of, end of the series. Here Prof. Car- man. 
will settle the matter. penter’s results are higher. This is We are indebted to G. B. Upton, « 


Tin. 


loubtedly due to the fact that his Sibley College, f *h assistance 
= undoubtedly due to the fact that hi Sibley College, for much assistance i 
Ductility of the Alloy. = fore : ou 
aluminum, in all probability took up connection with the testing. The expens: 
The ductility of the alloys is als silica from the crucible and was no of the investigation have been defrayed 


shown in Fig. 3. It wall sufhe Y longer pure material. Most of our by a grant from the Carnegie Institut: 


DIAGRAMS OF MIXTURES FOR THE BRASS 
FOUNDRYMAN 


By J. F. BUCHANAN 


ARE living in a_ be kept in line as a branch of modern The use of this graph has enabled 
graphical age when engineering. our furnaceman, and he is a go 
diagrams and_ pic- The first diagram, Fig. 1, shows one, but no hand at figures, to weigl 
tures can be made the relative proportions of copper any quantity of copper and to kn 
to represent with and zinc in the standard brass alloys instantly the correct amount of con 


force, and a certain 





amount of real 
ism, all the facts 
and many of the fancies, which stand 
for progress and pleasure in_ life. 
Eorgetting, for the moment, the 
, ‘ . ; ‘ Proportions of Copper and Zine 
knights of the fountain pen brigade— os Mik, sailed 
the press reporters—who vie with 
each other in constructing lurid word 
pictures, we will center our thoughts 
on the advantages of putting “line 
upon line,” as well as “precept upon 
precept,’ in the making of graphs, 
Or quantity diagrams, for every-day 
practical use in foundry operations 
A graph has been defined as “a line 
drawn on a diagram so as to ex- 


Pounds 


hibit the nature of the relation be- 


Zine 


tween two connected variables.” 
is now generally conceded that gra 
and graphic methods are of great 
importance in_ practical work, 





well as in scientific investigations, but 





the writer has so far | observe 
anything like undu te in “filling 
the bill” for 1 pra ‘tical side of 
foundry interests at account 
some of the diagr: submitted 
in this article may . ar to con 
tain the essence of novelty. Nosuch 
claim is made; they are simple appli | eat Soe : D 60 80 100. 110 


cations of the graphic Copper Pounds 





foundry practice 
if others can be stimulated to wide ic IAGRAM SHOWING RELATIVE PROPORTIONS OF COPPER 


field, then the foundry tra | STANDARD Brass ALLoys 








‘-bruary, 1910 TRE FOuNpDRY 


ition required to produce the alloy t’s as easy as reading the clock. 
uired. One feature of the dia- Fig. 2 is similar to Fig. 1, the 
mmatic mixture sheet is that it metal tin replacing zinc in bronze 
uires very little explanation,‘ or, alloys. Speculum is not much used 


our furnaceman aptly put it, mowadays, but the same proportions 
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‘ic. 3—D1acram oF STEAM MetAL MIXTURE 
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Fic. 4 Dr1aGRAM OF A STEAM Metat ALLoy IN Four Proportions 
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make excellent “hardening” for gen- 


uine babbitt metal alloys, and _ for 
that reason it is included. 


Ounce Proportions. 


In Fig. 3 we have still the same 
diagram with a _ proviso. Suppose 
an alloy of copper and two or three 
other metals is wanted, the latter in 
equal quantities, as for instance, 
“ounce” metal, which consists of cop- 
per, 16 ounces; tin, one ounce; zinc 
one ounce; lead, one ounce; or naval 
bolt metal, which is, copper, 14 parts; 
tin, one part; zinc, one part. The 
graph is set to the 16 to I ratio, or 
the 14 to 1 ratio, and the propor- 
tions of tin, zinc and lead _ being 
equal, come out on the same _ hori- 
zontal line. The example given in 
Fig. 3 is for a steam metal mixture 
of copper 85 per cent, tin 5 per cent, 
zinc, 5 per cent and lead 5 per cent 
Where the proportions of the com- 
position metals in the alloy vary, 
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Fic. 5—D1AGRAM OF A GERMAN SILVER 


5- 
MIXTURE IN THREE PROPORTIONS 


a different kind of graph must be 
constructed. 


Steam Metal in Four Proportions. 


Fig. 4 illustrates a steam metal 
alloy in four proportions, and Fig. 
5 shows the composition of a Ger- 
man silver mixture, at various points, 
in three proportions. Thus it will 
be seen that an important use of 
graphs is to enable us to obtain 
formulas showing the relations  be- 
tween quantities which are connected 
with each other. Prof. A. Humboldt 
Sexton, Glasgow, demonstrated some 
years ago that those metals having 
high atomic volumes were the best 
for anti-friction purposes. It has 
also been contended by scientists 
that alloys. of the metals according 
to their atomic weights are more 
homogeneous than average mixtures 
Parsons’ manganese bronze is said to 
be produced in atomic proportions 


The diagram, Fig. 6, illustrates the 
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Fic. 6—D1AGRAM SHOWING THE RELATIVE POSITIONS OF THE USEFUL METALS WITH 
REGARD TO THEIR ATOMIC WEIGHTS AND ATOMIC VOLUMES 
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‘1G. 7—D1IAGRAM SHOWING THE LIFTING PRESSURE ON FLAT Copes IN RELATION TO 
THE METAL, THE SURFACE AREA AND HEAD oF THE MOLD 
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relative positions of the useful me 
als with regard to their atomic ve 
umes, and their atomic weights. T! 
formula for finding the atomic v 
umes is as follows: 

Atomic Weight 

—————_—_——— = Atomic Volunx 

Specific Gravity 

The divisions for atomic weights 
the diagram are based on the Inte: 
tional Table of 1907. 


Weighting Copes. 


The weighting down of copes is a 
“variable,” which is very variable 
deed. It varies with the surface area 
of the mold, with the height of the 
cope, with the displacement due to 
cores and other causes, and it also 
varies with the metal poured into 
the mold. A graph to suit all these 
conditions would be too confusing for 
practical work, but for flat copes an 
a limited mold area, it is possible tc 
construct a diagram, which woul 
satisfy the conditions and settle the 
vexed question of weighting down 
molds. 


( 
( 


Fig. 7 shows the lift of flat copes 
in relation to the metal, the surface 
area and head of the molds. This 
is based on the rule that the 
is equal to one-quarter of the 
of the mold in square inches multi- 
plied by the head, or distance to 
free surface of iron in the 


AH 
Briefly, the rule is ——— P, wl 
4 


A = area in inches; H = head 


5 


inches, and P = pressure (or lift) 
pounds. Here, 4 cubic inches of cast 
iron are taken as weighing 1 pound 
and the extra weight of the cope it 
self is allowed as an additional 
tor of safety. 


Conversion of Temperatures. 


Fig. 8 is a graph for the com 
sion of temperatures. The two 
cipal scales for temperatures, Faht 
heit and the Centigrade, can be 
verted on this diagram up t 
temperature of molten cast iron 
line is cut in two for convenien 
reading off degrees, and also to 
space. 


Annealing Temperatures. 


From the foregoing examp! 
should be readily seen that g1 
have their uses in the worksh 
well as in the school or laborat 
Given two variables of such form 
the one varies uniformly with 
other, then a straight line, or gt 
on squared paper, can be made t 
swer hundreds of problems in aritl 
tic within the limits of the scale u 
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3ut it is not in calculations only that 
the convenience of graphs may be dem- 
onstrated. Figs. 9 and 10 are graphs 
of comparison showing actual and ideal 
conditions in an oven used for anneal- 
Fig. 11 
unique jig used in locating the halves 
of patterns in perfect register on mold- 
ing machine plates, and Fig. 12 gives 
a comparison of the tensile strength 
and elongation of various standard al- 
loys, based on tests made by several 
well-known authorities. 

These examples should suggest fur- 
ther uses for graphs in foundry work. 
For instance piece-work prices could 
be paid as per graph, and when the 
man called at the pay office he could 
be the more easily satisfied that he 
was due, because he 
would be able to see the position. 

It is pleasing to find in modern 
times sOme remnants of sanity in the 
handling of figures at The 
metric the construction 
and uses of graphs are now included in 
every ordinary school course. Dia- 
and graphic methods provide a 
whereby statistics and other 
dry-as-dust matters may be presented 
in more palatable and concise forms 
than would with stacks 
One slight disad- 
attaches to the 
graph, in that for intermediate quan- 
tities, or fractional proportions, only 
approximations are possible. 


ing steel castings. shows a 


receiving his 


school. 
system and 


grams 
means 


be possible 
of tiresome figures. 


vantage, however, 


Some- 
times this can be got over by the use 
of a very large unit, but this is not 
always convenient. In the majority 
of cases it is possible to come as near 
to the proportions as would be ob- 
tained by tedious arithmetical methods. 
By constructing the graph on the regu- 
lation squared paper, 10 squares per 
inch, and by laying a rule graded to 
one-hundredth parts of an inch, on 
the diagram, the various proportions 
may be read off correctly to the near- 
est decimal fraction 


Patternmakers’ Diagram. 


Fig. 13 is a straight line graph show- 
ing the proportions of a standard bab- 
bitt metal. Fig. 14 is useful for refer- 
ence in the patternmakers’ department, 
especially for large work which is be- 
yond the range of the ordinary con- 
traction rule. The writer thinks by 
these very simple examples the practi- 
cal application of graphs and graphic 
methods to foundry work has been 
cemonstrated. Further examples and 
other of graphs can easily be 
found by submitting the standard foun- 
dry formulae to the graphical methods. 
Finally, attention is directed to a new 
and simple method of finding the 


uses 
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it be of advantage in finding the or- 
dinates for those who prefer to plot 
the curves of the algebraical functions 
in the usual way. 


To Find Square Root. 

To find the square root of any num- 
ber draw any two straight lines, Fig. 
15, at right angles to each other as 
OX and OY. On OX set off any num- 
ber of units, as 1, 2, 3, 4, etc. The 
figures on OY are found thus: Ol = 
OA: 02 = Al; 03 = AZ; O04 = 49; 
O5 = A4, and so on. Also below OX 
put the square numbers as in the illus- 
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square root of any number, devised by Fic. 13—D1IAGRAM SHOWING THE PROPORTIONS OF TIN, COPPER AND ANTIMONY OF A 
STANDARD Bassitt METAL 


W. Mudie, Edinburgh, in the hope that 
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The Foundry 
Fic. 14—D1acramM SHOWING THE CONTRACTION OF VARIOUS METALS 


If we wish to express the distance 
thus found in numbers we produce OX 
to X’? one unit, and divide it into 10 
equal parts. We thus form a scale 
from which the distance may be meas- 
ured in units and decimal parts of a 


unit. 


DRY SAND FACING FOR BRASS 
CASTINGS. 


Question:—Can you give us a good 
formula for dry sand facing for mak- 
castings in 
work? 


barrel 


ing sharp, smooth, light 
yellow brass, such as chandelier 


We like 
at a time. 


would to mix about a 

Answer:—Any of the prepared sands 
offered for 
as a facing in making fine brass cast- 
ings. Most of the 
powdered 


sale are suitable for use 


sands come in 
dark, red- 
dish-brown color, as fine as flour, and 


form, are of a 


produce very smooth, sharp castings. 


The powder is mixed to the proper 


temper with clear water in most 


cases, and if the molds are to be skin 
with stale beer 


d 
before 


dried they are spraye 
or molasses water 
If the 


oven or ‘baked at a 


torching. 
dried in the 
stove, it 


molds are to be 
may be 
found necessary to mix the sand with 
molasses water first, to give it bond, 


so that the impressions will withstand 
of the metal. 
of molasses to be used is variable and 


the rush The quantity 


depends the character of the 
work. Generally, sufficient is used to 
give the water the 
The writer 
used the proportions 


upon 
color of weak 
has 
half 


coffee. frequently 


water, half 





X goo 





Fic. 15—A GrapuHic METHOD FoR FINDING 
THE SQUARE Root or ANy NUMBER 


false core work. In the 
the cores must be _ thor- 
oughly baked or they will blow. Very 
fine work is usually printed-back, be- 
cause it is so easy to get rough cast- 
ings with the very finest of sand. If 
the latter is a little too damp it does 
not lay close to the pattern. This 
is especially the case where the sand 
is rubbed through the sieve with the 


molasses for 


latter case 
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this case the sand 
the screen in 
require very 

The sieve, 
therefore, should be shaken, and th 
sand sufficiently dried to pass through 


hand. In 
truded 


is ex 
little 
careful 


through 
lumps, which 


ramming to amalgamate. 


when fine castings are desired without 
printing-back. The quit 
the face of the casting 1 

When the latter is lifted 
impression is 


latter is 


easy when 
in the cope. 
off, the 


molasses water, then dusted dry wit 


sprayed wit! 


fine bag 
On top of this the parting material 


fine sand shaken from a 
dusted, the cope closed and re-ramm<: 
with a butt rammer, and when lift: 
off it is finished and skin dried. Som: 
times plaster of Paris is mixed wit! 
the sand in the dusting bag in th 
half half. While 
it produces smooth work, it has the 
disadvantage of spoiling the color 


K. K. 


proportion of and 


brass castings. 


WHITE METAL FOR PLUMBERS’ 
GOODS. 


A new white metal for plumbers 
goods which it is claimed is nearly as 
white as silver, and can be successfully 
used for casting such plumbers’ goo 
cocks, 
less cost than they can be made 
brass and nickel-plated is the subject 
of a patent recently 


as faucets, and valves, at a 


granted. ‘The 
alloy consists of copper, 60 per cent; 
zinc, 23 per cent; nickel, 12 per cent 
lead, 5 per cent; aluminum, 1% pe: 
cent, and white arsenic, 14% per cent 
The melted in the 
and 314 parts of the charge consist 
ing of added. The 

then stirred in and finally 
the nickel is introduced. When melted 
the zinc, lead and aluminum are added, 
and the mixture is ready for casting 


copper is crucible 


borax is white 
arsenic 1s 


MIXTURES FOR BEARING MET- 
ALS. 


Question:—Will you kindly give us a 
babbitt mixture suitable for motor bear 
ings for trolley cars? 

Answer:—The accompanying table of 
babbitt mixtures will afford a wide range 
of selection. Generally, the tin alloys 
are used for motor bearings and the; 
withstand the pounding whic! 
lead anti-friction 
No. 9 is a mixture quite largely usec 


will 
crushes the metals 
It is a hard metal with a high melting 
point, which causes it to run sluggish 

not heated to a high temperature. O 
this account many prefer an alloy co! 
taining less 
Nos. 1 and 2. No. 3 is an excellent 
loy, and as it contains 25 per cent 


copper, as for instan 
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ad,. is considerably cheaper than all long shaft. The shaft and pedestal are 
he tin mixtures, and if there is no cast in one piece in vthe fla undet 
rejudice in favor of the latter alloys, consideration. The pedestal cupies 
FORMULAS FOR BEARING METALS. 
Other con- 
Tin, Antimony, Lead, Copper. stituents, 
Description. : | er cent. per ce per cent. per cent 
No. 1 Genuine babbitt for heavy service......... Pe, $: 0 3 0 
No. 2 A Week |;  Caleeet GOR TROGIR. oc 6.650 coc cn 83.5 11 0 5.5° 0 
No. 3 A. C. No. 2, standard for heavy work.......... 60.75 10.50 25 3.75 0 
No. 4 For Metallic packing, Prussian State Railways.. 53.3 5. 64.3 15 0 
No. 5 Graphite bearing metal (no graphite).......... 15 17 68 0 
No. 6 Pennsylvania Railroad standard bearing 0 13 87 0 
No. 7 BEAMMONA SBIR cs ccccececcusececsianes ‘ 15 80 @.* 
No. 8 Moore-Jones, armature  babbitt.......... 86 7.8 0 *0.25 
No. 9 Pennsylvania Railroad No. 1............. 83.33 8.33 0 8.33 0 
iy UD PI oi tencc sce scae cswetdesisecesdueers 83 12 0 5 0 
ig: EE SOO ME. sac ce cc wscsoewseeees ‘ ] 0 3 0 
ge Go errr re erro ee TT eee eT ee 88 4 0 8 0 
*Iron. 
would strongly recommend this mix- t large end of the fl he taper- 
ire——K. K. ing shaft extending to tl St 1 end. 
= . The metal is. poured tl sha 
: youring basin — built t ope. 
A CAST IRON FLASK FOR MOLD- * 
nstead oO yeing pinned together 
ING ORNAMENTAL k 
LAMP POSTS 1 the ordinary fashion, the flask is 
: hinged the larg end s that. it 
By H. COLE ESTEP opens nd cl ses like ipa ) s} irs 
l‘or molding ornamental cast iron In practice, the drag is 1 ed up 
. pre lled d ctru 
mp posts, the Independent Foundry vel A sul ff. Th 
+ OT } ] } Hitt ] to + 1 
Co., Portland, Ore. has adopted. a C°PE !? 1 htt g dy 
ist iron flask of original design. The ‘S'!™@Ply Cropping the f pins imto 
. the T coc! e which = bhatt 
‘ope and drag are each cast solid, the he open cKets, which volted 
ss bars in the cope being cast t 5 - Xt 
‘ . ] a 4 
ntegral with the body. The sides p Then by S € 
nd ends of the cope and drag are 
° ° : ~ l 
1'4 inches thick, and in addition a sit — J 
ning flange, 21% inches wide by 1% 
inches thick, is cast around the top 
nd bottom of each part of the flask y 
eae ‘ ‘ / | 
The cope bars are 5¢ inch thick, cast . | 
ith dovetail notches around their | 
ner periphery. These notches hold | 
cope sand firmly and decrease | 
number of gaggers and nails . 
“essary. 116 2—Cr« SECT ( GH 
‘Y ‘ A ( [ ) 
The drag is 13 feet 9 inches in - 
ngth, 12!4 inches high, and 28 inches cil 
. Hanadies cast oO ¢ cn a t 
vide « ea ‘ rino ( ia ~hes - 
vide at one end, tapering to 17 inch small end of the cope he power of 
. al Tes > *( . is 2 ve 1 
the other. The cope is 13 feet, the traveling crane hoist is used to 
Q inchec } Not 22 ine . : : , 
Inche in length, 2 inches wide at rotate the cope about. its inged end 
ne end, 17 inches wide at the other, ‘Ty, open mold is then prepared 
1% Soe. oa ‘ a «2 and F 
l2 inches high at the wide end and sing and the cope ; 60 
inches high at the narrow end tated in position with the crane 
The casting consists simply of a_ hoist. 
‘tangular pedestal surmounted by a The cope and drag each weigh 1,000 
. - Pou ring Pine 
a Cast Iron Cope bars > Flange - 
a6 ore Om aaaiai d6'C.L.to CL. Basin Riser 
{} 
| | | 
til 


Handle 


——————— ans a aioe Hinge 
Coy J | 








| Drag | Y 








Fic. 1—PLaAn VIEW AND SID! 


ELEVATION oF Cast Iron 


Lamp Posts 


275 


younds, the total weight of the flask 
ton. The cost of 
each flask is approximately $20. Once 


made 


I 
being about one 


they are indestructible. Three 
molders’ 


flask, 


helpers, using this style of 


are able to make four complete 


molds in a nine-hour day. Plan view 
of the cope flask and side elevation 
of the closed flask, ere shown in Fig. 


Cast Iron 


("Bott Holes-— AS 
Bolt to Cope 


Pin Bolted 
to Cope 


2Steel Pin 




















Socket ] 
Bolted to j 
Drag 
pe \ 
Upper 
lange of > 
7 Bolt 
Dra ps 
me Holes C 
Bolt to 
Drag 
The Fin 4 
ic. 3—DetTaAit oF FLASK HINGE 


1; a cross section through a cupe 


bar of the cope flask is shown in Fig. 


? 


2. and the details of the 


ire illustrated in Fi 


flask hinge 


J. W. PAXSON COMPANY TO 
OPEN NEW ENGLAND 
WAREHOUSE. 


Wm. T. Nicholson, Providence, R. L, 
formerly associated with Cutter, Wood 
& Stevens, Boston, will represent the 
J. W. Co., 


facturer of 


Paxson Philadelphia, manu- 


foundry supplies and equip- 
ment, in the New. England states, for 
the sale of th 


Ul 


e complete Paxson line of 
foundry supplies, 


equipment and mold- 
in@ sands. 


CONTINUOUS MELTING. 
sy W. J. 


yn What are the relative econ 


KEEP 


Ouest 


omies of melting 10 tons of iron as 
compared with 1 tons of iron per 
hour in a_ cupola? Does the 
same melting. ratio of coke to 
iron apply, and are the operating 
costs increased to. any great extent 


with the low output as compared with 
We intend to melt 
put of 15 to 20 


this would 


a larger tonnage? 


continuously an out 


tons. daily, nd involve 
per Sev- 


foundrymen are of the 


only a small tonnage hour. 


practical 
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pinion that our melting in this way 
vould not be on an economical basis. 
Answer:—Melting 20 tons of iron at 
the rate of 10 tons per hour would re- 
quire a cupola 72 inches in diameter, 
ratio, better than the 
be 84% to 1. This 
ould require 2% and 


nd a melting 


verage, would 


tons of coke 


three men would be necessary on the 


charging floor. To melt two tons per 


sur would require a small cupola, 
about 30 inches in diameter, and it is 
doubtful if 


5 to 1 by 


better than 
You 
may be able to get along with two 
and This 


continuous melting process would re- 


you could do 


continuous melting. 


men, perhaps only one. 


quire 11%4 tons of coke more than by 
fast melting, and at $4.75 per ton, the 
increased cost for fuel would be $7.12. 
Deducting from this one man’s wages, 
the greater cost for melting continu- 
ously for this same tonnage would be 
$5.375. The loss, 
would be incurred. It is 
difficult to keep a cupola free for more 
small 
slagging would require 
The with 
would last 
nearly as long as with rapid melting, 


greatest however, 


otherwise 


than three hours, especially a 


one, and the 


constant attention. lining, 


continuous melting, not 
and it is my opinion that in this case 


the cost of continuous melting would 


THE | OUNDRY 
be twice as much as when the same 
amount of iron is melted in two 
hours. Furthermore, when melting 


continuously, you would be obliged to 
have two cupolas, permitting the one 
to be repaired while the other is in 
operation. 

If you are making bedstead or simi- 
lar you obliged to 
melt continuously, whatever the cost. 
With a 


operating continuously day and night, 


castings, will be 


cupola 5 feet in diameter, 
the same as a Bessemer converter, the 
cupola must be kept free, and melting 
although the lining 
must be renewed every week. At the 
plant of the Henry R. Worthington 
Co., Harrison, N.J., the iron is melted 
continuously, and the hot 
the molds is dropped through gratings 


is economical, 


sand from 


into the basement, where it is cooled 
Cool sand is 
essential for good gray iron castings, 
and the only way that this can be 
accomplished in the ordinary foundry 


before it is used again. 


is to use it only once in 24 hours, 
permitting it to cool over night. From 


practical experience, the results would 


indicate that the greatest econom- 
ies can be effected by melting 
rapidly the latter part of the day, 
although a_= greater floor space is 


required when this method is pursued. 


MOLDING A LARGE BORING MILL 
COLUMN ON A JOLT RAMMING 
MACHINE 


N THE foundry of the Niles Tool 
Works Co., Hamilton, Ohio, molds 
for all kinds of large machine tool 


rammed on 
molding machines. That 


castings are now being 
jolt ramming 
it is possible and entirely feasible to 
make a flask of a 
size than the machine table, is shown 


in the 


mold in a larger 


accompanying illustrations. 
The machine on which this work was 
done has a 20-inch cylinder, 54 x 72- 
and has a for 
making molds weighing from 12,000 
to 15,000 pounds. It is of the Nor- 
cross type, and was built by the Ar- 
cade Mfg. Co., Freeport, II. 


inch table, capacity 


[he flask on the machine table, 
shown in Fig. 1, is 9 feet 10 inches 
long and exceeds the greatest dimen- 
sion of the table by 46 inches; the 
lask width, 6 feet 4 inches, exceeds 

t of the table by 22 inches, and at 

end the flask is 6 feet 4 inches 

h. In Fig. 1 the outline of the 
table underneath the flask can be 


learly seen, and it will be noted that 


a considerable portion of the pattern 
board extends beyond the table. The 
pattern molded in this flask is shown 
at the left, Fig. 4, and is a model of 
a large boring mill column, Fig 3, 
which weighs 4,532 pounds. 

The pattern, which owing to its de 
and construction 
from the mold in 
had a number of loose pieces, but the 
part the mold 


by a crane, as shown in Fig. 2. The 


sign could not be 


drawn one section, 


main was drawn from 


mold weighed 21,850 pounds, and ex- 


ceeded the capacity of the machine 
by more than 5,000 pounds. Under 
normal conditions this jolt-ramming 


will successfully ram molds 


at 75 to 80 pounds air pressure, but 


machine 


owing to the excessive weight of this 
mold, 95 pounds was required. 

the mold, the 
contained 


In addition to 
which it 
molded on 


large 
also 
Heretofore 
made in a pit and 
complicated job. The 
large cast iron flask in which this pat- 


cores were 


this machine. 


this column was 


was a _ very 


277 
tern was molded, in the foundry 
yards, is shown at the right, Fig. 4. 


The bottom boards are cast iron, and 
these are shown on top of the flask. 





PHILADELPHIA FOUNDRYMEN 
ELECT OFFICERS. 


At the annual meeting of the Phila- 
delphia Foundrymen’s Association, held 
Wednesday evening, Jan. 5, officers 
for the ensuing year were elected as 
follows: Thos. Devlin, president; E. 
E. Brown, vice president; J. Thomp- 
son, treasurer; Howard Evans, secre- 
tary. committee: Walter 
Wood, chairman; H. L. Haldeman, 
Thos. Eynon, Walter McDonald and 
oh ok Geo. C. 


elected chemist of the 


Executive 


Knight. Davis was re- 


association. 


MIXTURES FOR DIE-MOLDED 
CASTINGS. 
Question:—Can you give us brass and 
white metal mixtures die-molded 

castings ? 


for 


Answer:—So far as we can ascertain, 
there is only one concern making brass 
castings in dies, the other die casting 
manufacturers using white metal mix- 
tures. The mixture used for brass die 
castings is a yellow brass, high in zinc. 
Of the white metals, Parson’s white 
brass is largely used for bearings. Its 
composition follows: Tin, 56.46 per 
cent; 38.6 per cent; copper, 2.15 
per cent; antimony, 1.54 per cent; lead, 
0.63 per cent; iron and aluminum, 0.6 
per cent. The iron and lead may be 
considered as impurities carried by the 
other metals, but the aluminum is nec- 
essary to give fluidity to the alloy. 
Lumen bronze is also cast in dies. Its 
formula follows: Zinc, 86 per cent; 
copper, 10 per cent; aluminum, 4 per 
cent. Another alloy with a zine base 
contains: Zinc, 93 per cent; copper, 2 
per cent; tin, 344 per cent; antimony, 
1% per cent, and aluminum, 1 ounce. 

White metals 
are 


zinc, 


with a lead base that 
follow: Antimonial lead 
(lead 80 per cent, antimony 20 per cent) 
80 per cent, antimony 10 per cent and 
tin 10 per cent, also lead, 80 per cent; 
antimony, 15 per cent, and tin, 5 


cent.—K. K. 


die-cast, 


per 


Howard C. Matlack, formerly con- 
Frank Phila- 
delphia, has associated himself with 
G. Walter Bates, of Wilson & Bates, 
bar iron merchants, Philadelphia. 
The firm name of the new concern 


is Matlack & Bates, and the office is 


nected with Samuel, 


located in the Pennsylvania building, 
room 1119. This company will en- 
gage in the sale of pig iron and 
coke. 
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Quietness has charac- of trolleys and appliances for overhead 

KE OU NDRY North Pacific terized the foundry handling of materials, and in connectior 

; Foundry trade of the north Pa- therewith to make use of the Yale & 

oan 2Y C Trade cific coast during the Towne blocks and hoists. 

The Penton -ub ishing O. past four weeks. In J. Kent Smith, who returned t 
CLEVELAND . er ‘ , aes : i : 

: ys ee act. it were not tor the activity Europe last year, after .spending tw 
BIRMINGHAM, ENG Prince’s Chambers : ‘ a ge a : : 
BUPFALO.....«0...s.+..<-.-..932 Ellicorr Se. Of > shops attached to manufactur- years in the United States in the inte: 
CHICAGO 1328 Monadnock Block. 


loan+ ¢ “ a LA F +. > q ye ¢ . stoaale ae 7-7 salar 
CINCINNATI. ..... First’ National Bank Bldg. ("8 Plant and the car wheel foun- est of vanadium steels, has been electe 


‘ 
NEW. YORK 1005 West Street Bidg. d , the trade would be extremely a director of the International Vanadiur 


PITTSBURG Park ae ‘ oe ’ : ; : a ’ 
cig Saye 7 -.309° Pioneer * dull. The jobbing business is very Co., Ltd., with works at Garston, Liver 
: and several prominent jobbing pool. 

Copyright, 1909, by Penton Publishing Co., in ; I J 2 _ 7 
the United States and Great Britain. shops are all but shut down. Floods William H. Wilson, analytical as 
The subscription price of Tux Founpey is “d freight congestion, coupled with consulting chemist, has established 
mg = =" ~ og oe ore, and “woe a general apathy on the part of the laboratory at 138 East Seventy-thiri 

o Canada, 50. To Great ritain, ‘Ligh ; : ; : : : ie ee 
Shillings. Single copies, 15 cents each. Back buyers ot castings, have combined to street, New York ( ity. Mr. Wils: 
—_* three months or more, 25 cents depress business among plants doing will make a specialty of analyses of 
eac & . - 7 > ; ay 

Change of advertising copy must reach this oeneral work Jobbing prices’ for foundry and iron works supplies. 

i on Ge Mik oe “4 I i : “aes , 
office on the Oth of the month preceding oi 1. os Beet, oy ~ : ' 
date of publication. castings have failed to rise in re George Walworth Hayden has been 

Tin Clewland Muka Sea a ponse to the increased cost of raw appointed general plant manager at 

é 4 - } 4 . rh . - . ce e 
the trade with THe Founpry through the reg- materials. Two cents a pound is free- superintendent of the works of th 
ular channels of the American News Co. 


a ly quoted for building castings on Pratt & Cady Co., Hartford, Conn. 
European Agents: The International News Puget sound and many machinery Mr. Hayden was for 19 years connect- 
Company, Breams Building, Chancery Lane, - ) 


London, E. C., England. castings are being sold for figures ed with the Crane Co., Chicago, and 


Paw CircuLaTIon oF THE FounpRY varying between 3 and 334 cents. during the past year was employed 

cies 1900 Building castings in Spokane are 234 as works manager by the McNab & 
1910 10,3 cents a pound. Harlin Co., Newark, N. J. 

: oe penis niaeorene entangle James M. Creamer has been placed 

Entered as second-class matter at of making building castings on the - 

Office at Cleveland, O. north Pacific coast at present was 


: eae ae CONTENTS. a ~ made by a prominent foun 


suming 


y 

—_ ——— —_ 4 
1 
i 


in charge of the publicity and adver- 
tising department of the Internatio: 
Steam Pump Co., New York City. 


dryman, as 


vas pur 
Sci aaak: aids - nan bata months ago for January mM. L. Johnson, who has_ been 
nied 937. delivery at the prices then prevailing charge of the order department 
Galette Bh sil Sins upolas.....- rice per ton of building castings, the Sharon, Pa., plant of the Ameri 
European Molding Machine Practice 25 columns, column footings, ete. can Steel Foundries, Chicago, has 
Be Ak Mackins Auliing .. ee on anf been promoted to the position of 
Ctineding Pormfor Te bing Foun big iran, 05 yom $2 i nies “a sistant manager. 
7. 1.20 Willis Collins, who was connected 
The Operation « mia ‘upola 263 ot Ga” 12-00 with the Allis-Chalmers Co., Milwau- 
Lighting Cupolas with 1 Burners 26: oes ee er kee, for 14 years, has been elected 
Enameled Cast Iron Sanitary Ware ' _——s secretary of the Sivyer Steel Casting 
(qx) large amount of building Co., Milwaukee, and will be placed 
watiae tae liliid tara oe in charge of the manufacturing de- 
ime, but very few contracts are Partment. Mr. Messinger, who has 
Diagrams of Ali ‘ 
Foundryman 
Dry Sand | 


let. It is conceded in ; ar- been secretary, has been elected vice 
iat the present prices of c¢: president and manager in charge of 
disproportionately low sales. 
is expected to character Chas. F. Ladwig has been appointed 
half of the new year. superintendent of the gray iron foun- 
dry, operated by the McCall Mfg. 
Co., Macon, Mo. 
PERSONAL. 
Standard Sand & Machine Co., 


-veland nnounces the appointment of 


Wm. Mayer is now associated with 
the DeSota Foundry & Machine ( 
Ltd., Mansfield, La. This conc 


T. J. Morgan to the position formerly ; 
J ; : recently installed a steel converter 


occupied by W. H. Smith, sand sales- 
who recently resigned. J. W. Coyle, formerly associated 

A. Hall, for the past 12 years With the Best American Calor 

of the chain block and hoist Co., is now associated with the R 

of the Yale & Towne Mfg. well Furnace Co., 26 Cortlandt st1 

New York City, has resigned to New York City, and is making a s 

the position ey ice president cialty of oil and gas furnaces for r 


1 


1d treasurer of the Came “ngineer- road work. Mr. Coyle was forme 





ng Co., Brooklyn, N "Mr. Hall’s master blacksmith in the Lehigh \v 
‘essor will be R. T. dgkins, who ley shops, Wilkesbarre, Pa., and v 
r several years has been Mr. Hall’s later in charge of the hammer 

hief assistant. In his new connection, machine department of the forge sh: 


Mr. Hall expects to make a specialty of the Reading railroad, Reading, | 














MODERN EQUIPMENT FOR THE FOUNDRY 


Drop plate and stripping plate molding machine --- High pressure 


sand blast --- Turbine-driven gas and cupola blowers --- Casting brush 


DROP plate and 
stripping plate 


machine, 
built by the J. D. 
Smith Foundry Sup- 
ply Co., Cleveland, 
is shown in the ac- 


molding 


companying illustra- 
In Figs. 1 and 2 it is used as 
1 drop plate machine, the pattern plate 
upon which the 


tions. 


mounted 
being dropped away from the mold. 
The pattern is a model of a part of 
an armature spider, and in Fig. 1 the 
pattern plate is 


pattern is 


elevated in position 
In Fig. 2 the 
mold has been rammed, lifted off, and 
the pattern 


for ramming the mold. 


plate is in its lowered 


The 


lesign and rigid in construction. The 


position. machine is 


l 


simple in 


main frame is cast iron with a flaring, 


substantial base. base 
the rigidity of the machine while the 


This insures 


operator is ramming the mold. 
The two steel plates on top of the 


side frames slide in and out, and are 


adjustable to varying widths of 


pat- 














Fic. 1—Drop PLATE AND STRIPPING 
PLATE MACHINE WITH PATTERN 
IN RAMMING POSITION 





inches, the ca- 
This 


plates to 


tern plates up to 16 
machine. 
ment of the top 


pacity of the adjust- 
pattern 
plates of various sizes, is an import- 
ant feature, and obviates the neces- 
sity of making special pattern plates 
for machine The pattern 


is attached to a carriage, which 


use. plate 

has 
a drop of 10 inches, and which slides 
in V-ways machined in the frame 
The plate is 


lowered and raised by a forged steel 


side pieces. pattern 


hand lever, and one-half revolution 
of the gears gives the maximum drop 


The 
tuating the carriage are machine-cut, 
crucible 


of the carriage. two gears ac- 


steel castings. The 
attached to the 


justing bar of the 


upper 
lower ad- 
and the 
attached to the main 
shaft, which is operated by the lever. 


gear is 
carriage, 


lower gear is 


The two gears are connected by two 
crucible steel plates. The guides for 


the carriage are of sufficient length 
down 
The 


frames of the carriage are held 


to insure the accurate up and 
movement of the pattern plate. 
side 
together by three pieces of cold- 
rolled steel shafting, fastened with ad- 
justing nuts to take up wear. 

The operation of the machine as a 


stripping plate molding machine is il- 


lustrated in Figs. 3, 4, 5 and 6. The 
top plates on the side frames have 
been removed, this operation being 
accomplished in an instant. The pat- 


tern is a slide rail for motors, and the 
wood stripping plate is 48 inches long. 
The attached to the 


riage with screws, while the stripping 


pattern is car- 


plate is hinged to the frame of the 


machine. In Fig. 3 the stripping 


plate is on the machine, the pattern 


is raised, and the operators are pre- 
paring to place the drag flask in po 


The 


rammed on 


sition for ramming the mold. 
half of the 


a stand, 


cope mold is 


shown in front of the ma- 


chine, and in the foreground is a 
mold ready for clamping. 

In Fig. 5 the operator is 
Fig. 4 the 


board has been adjusted, the pattern 


ramming 


the drag, and in bottom 
has been lowered away from the mold, 
and the stripping 
to the flask 
Fig. 6 the drag has been rolled over 


plate is clamped 


before rolling over. In 
onto the stand on which the cope was 
previously rammed, the clamps have 


been removed, and the stripping plate 


is being swung back on its hinges 
preparatory to ramming another mold. 
The rolling over the 
stripping plate with the flask is in the 


protection of 


advantage of 


the edges of the mold 
at the parting line when the blacking 
is being applied. The stripping plate 
attached by bolts or 
side frames, and the 
flask is then lifted off as on an ordi- 
nary stripping plate The 
cope half of the mold is shown in 
the foreground, Fig. 6. The flasks 
are located on the stripping plate by 


may also be 


screws to the 


machine. 


loose pins, which pass through ears 


on the flask into the stripping plate. 


The High Grade Metal Co., Brook- 
lyn; N: Y¥., has organized to 
engage in the production of castings 
made 


been 


from a new alloy, which is 


styled as “Milnerite.’ This is an 


alloy with a specific gravity of 3.10 
and weighs about 134 ounces per 
cubic inch. It has a tensile strength 


of from 35,000 to 45,000 pounds per 
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Fic. 2—PATTERN PLATE 


AND 


DroprpED AWAY FROM THE 
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Fic. 3—Drop PLateE 

PROVIDED WITH A 
48 IncuEs LoNG 
square inch, and can be produced as 
a fairly soft, ductile metal, or as a 
strong, This 
well equipped, and can make prompt 
shipments of 


hard metal. concern is 


castings of size. 
the 
about 


any 
According to weight, 


these 


prices of 
the 
inasmuch 


castings are same 


as are quoted for _ brass, 


as this. metal 


third as 


weighs about one- 


heavy as brass or_ bronze. 


AND STRIPPING PLATE MACHINE 
STRIPPING 


PLATE, 


YARDVILLE SAND COMPANY. 
The Yardville Sand Co. has begun 
operations on a large acreage at Yard- 
ville, N. J., about 6 miles east of Tren- 
ton, on the main line of the Amboy 
division of the Pennsylvania Railroad. 
Its property at this point is underlaid 
by deposits of concrete sand of un- 
known depth and contracts have been 
closed for its use in several railway 








Fic. 5—RAMMING THE DRAG ON THE MACHINE. 
WAS MADE ON THE STAND IN THE ForEGROUND 


Fic. 4—PAaTTERN Dropprep 





AWAY FROM THE MOLD WHICH 


Is CLAMPED AND REApyY To Rott Over 


and building operations in that dis 
trict. Sidings and switches have been 
constructed and the plant now in 
cludes a work house and a tool house 
and a_ large with pumps 
Loading with the steam shovel now in 
place, the operation is capable of ship- 
ping 60 cars per day. A _ Screening 
plant will be put in shortly. A good 


5S 


part of this acreage is underlaid with 


reservoir 

















THE COPE Fic. 


6—ROLLING 
PREPARATORY 


3ACK THE HINGED Strippinc PL: 


TO MaAxkING ANOTHER MOoLp 
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3 to 4-foot vein of molding sand, 

lich has been pronounced by foun- 
drymen to be of standard quality. In 
places this is overlaid in only a foot 
o: soil, and arrangements for its min- 
ing on an have been 
James M. Seabury is president 

the company, and B. P. Kimble is 
superintendent. 


extensive scale 


n ide. 


THE PANGBORN HIGH PRES- 
SURE SAND BLAST. 

\ high pressure sand blast equipped 
with an air separator, which extracts 
and oil 
pressed air before it 
tact with the built by the 
Thomas W. Pangborn Co., 90 West 
New York City, is shown in 
Fig. 1. It is adapted for cleaning 
gray iron, malleable, steel, brass and 
aluminum castings, as well as for the 


all moisture rom the com- 
comes in con- 


sand, 


street, 


removal of scale, paint, rust, discolor- 
ation, etc., all metals, and for 
preparing surfaces for painting, plat- 
ing, galvanizing, 
ing, etc. 


from 
japanning, enamel- 
For cleaning gray iron and 
malleable castings, an air pressure of 
at least 80 pounds at the sand blast 
is desirable; for brass and aluminum 
it should not ‘be than 60 
pounds, and for steel castings, which 
difficult to 
should not be 


lower 


are more the air 


than 90 


clean, 
pressure less 


pounds. 








1— Tue 


HiGH PRESSURE 


SAND BLAST 


PANGBORN 


TRAE FouNory 


This equipment is heavily construct- 
ed throughout, and has been designed 
with the dimensions at the 
The body of the sand 
chamber is steel boiler plate, % 
thick, 


greatest 
wearing points, 
inch 
and bottom are 


and the head 

















Fic. 2—A1rR AND SAND CONTROLLING 
Levers OF HIGH PRESSURE 
SAND BLAST 
of the same material, about ™% inch 
thick. This construction makes pos- 


sible the use, with safety, of any pres- 
sure up to 150 pounds. 

In operation,, the 
after 


compressed air 
through the moisture 
and oil separator, Fig. 1, is carried to 
the air regulator, 38, Fig. 2, which 
graduated dial directly under 
the indicator point of the handle, 39. 

“on full” 
either end of the 
When the indicator is at 
the center of the quadrant the 
lator is closed. 
lated to between 
these points in either direction, as de- 
sired by the 


passing 


has a 

The volume of air is with 
the indicator at 
quadrant. 
regu- 
The air may be regu- 
any desired volume 
From the 
air is transmitted to and 
The 
ports in the top of the cylinder, one 
of which is 


operator. 
regulator the 
through cylinder 9, Figs. 2 and 3. 


shown, deliver the air to 
the sand chamber to maintain equal 
pressure above the sand, and to aid 


The 


which is 


in insuring a uniform flow. 
controller 


sand 
handle, 4, 


securely 


fastened to the piston shaft, 177, Fig. 
2, moves on a quadrant having limit 
stops for its “off” and “on full’ po- 


sitions. To insure the permanency of 


its position when set at the desired 


point between these limits, there is 


enclosed in the handle a_ plunger 
backed by a spring, which gives suf- 
friction to pOsi- 


tion. By its 


ficient maintain the 


handle, the piston is 


rotated in its casing, opening, regu- 


lating and closing the sand ports by 


a single control. This construction, 
togther with the rotary piston valve 
action, makes absolute the mainten- 


ance of a uniform flow of 


sand, as 
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the possibility of chance variation of 
the controlling mechanism is entirely 
eliminated. The stirring rod and its 
handle, 20, connect with a fork, which 


operates inside of the piston and 
mixing chamber for dislodging caked 
sand that may form under certain 
conditions. This rod is held in its 


uppermost position by a clamp, when not 
in use, thus obviating the necessity of 
taking apart the section of the apparatus 
shown in Fig. 3. 

The mechanism, governing the vol- 
ume of sand flow, the method of mix- 
ing the sand and air, and the trans- 
mission of the sand to the 


cross-section in 


hose, is 
Fig. 3. 
Ports, elliptical in form, are located in 
opposite sides of both the piston cas- 
ing, 13, and the piston, 16. 
inclined 


shown in 


These are 
starting the 
The rotation of 
the piston inside of the casing by the 
piston shaft 17, which is connected to 
the sand controller handle, gives the 
desired opening up to the full 
of the ports. 


downward, thus 


sand flow by gravity. 


size 
The air is carried from 
through the air 
engages the entering 
sand and flows through the sand ports 
in two 


the cylinder 9, ports 


in the piston, 


streams, crossing each other 


from opposite sides, into the mixing 


chamber, 19. By this cross flow a 
swirling motion is produced, and a 


thorough mixture of the sand and air 
is insured. 

This is carried for- 
ward under high pressure by the de- 
sign of the mixing chamber, is 


mixture, which 


com- 




















Fic. 3—INTERNAL SAND Controvt or HicH 
PRESSURE SAND BLAst, INCLUDING M1x- 
ING MECHANISM, MIXING CHAMBER 
AND STIRRING Fork 
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Fic. 1—Kerr STEAM TURBINE COUPLED 


DirECT TO A STURTEVANT Wipe MovutTH 


BLOWER 


area, which is 


from 2% 


pressed through an 


gradually reduced inches in 


to 34 inch at 


this 


diameter at the entrance 


the hose connection. By constant 


increase of velocity is 
still 


reduction at 


reduction an 


obtained, which is 


further accen- 
t 


tuated by the area he 
nozzle, until at delivery a terrific ve- 
locity is obtained. 

The 
built in 12 
varying from 500 to 10,000 pounds. 


blast 
with 


Pangborn sand systems are 


S1zes, sand capacities 


TURBINE-DRIVEN GAS AND CU- 
POLA BLOWERS. 


By C ¥V. 


Until recently, the accepted way of 


KERR 


providing blast for the generators in 


works and for cupolas in foun- 


gas 


dries, was to drive the high pres- 


sure, high speed blowers by 


of belts 


means 


from high speed steam en- 


) 
2000 3000 


Ryg, 2—DIAGRAM SHOWING RESULTS OF TESTS OF A KERR 


gines. The varying tension and con- 


dition of belting necessarily made 


such a drive more or less unreliable. 


Belts were broken, or would slip and 


the capacity of the generators was 


affected according to what happened 


at the blower. 


In Fig. 1 is an illustration of a 


typical modern gas of cupola blower 
made extra heavy for long and con- 
tinued service, driven by a steam tur 
bine at a speed required by the de 


sired pressure. This particular steam 


turbine is of the nozzle and bucket, 


or impulse type, following the Pel- 


ton system of using water under high 


pressure in double cup buckets with 


a construction of casing, nozzle and 


bucket adapted to the use of steam. 


+— 
POWER 


STEAM TURBINE 
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The shell of the turbine 


circular sections, made steam tight 


is made 


the joints by fiber packing backed | 
metal to metal joints, which prove e 
This c¢ 


taking do, 


tremely useful in service. 
struction permits rapid 


of the turbine when necessary to 


so and also gets rid almost entir 
of troubles due to heating of the pars 
of the turbine by steam. 

The bearings are of the ring-oili 
type and on account of heat being 
transmitted to the bearings by rad 
tion, along the shaft and to heat d 
veloped in the bearing itself by fr 
tion, cylinder oil is used for lubri 
Such an oil will run indefinitely 


200 de 


safety as it 


tion. 
at a temperature as high as 


grees Fahr. with perfect 











PRESSURE 














Fic. 3—Curves PLotrep FROM Data Ob- 
TAINED FROM THE TEST MADE OF A 
TURBINE AND BLowerR UNIT 


has a lubricating range of at least 400 
degrees Fahr. 

The governor of the turbine is 
the centrifugal type and the weights 
semi-circular on 


are made account 


the small diameter required by the high 


speed of rotation. The movement 
the weights is transmitted throug! 
valves! 
The \ 


beat, po 


rolling contact to the 
through the lever shown. 
itself is of the double 


type and controls the speed of 
turbine by throttling the steam 
speed of the blower depending on 
air pressure desired, may be varied s 
eral hundred revolutions by sin 
adjusting the tension of the gover! 


spring. 
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Shown in Fig. 1 is a 24-inch Kerr 
team turbine, rated at 130 brake 
irsepower at a speed of 2,100 revo- 
itions per minute. The initial steam 
100 pounds and the ex- 
Under the 
ons stated above the steam per brake 


ressure is 
aust, atmospheric. condi- 

orsepower hour was guaranteed at 44 

» 45 pounds. 

All of the turbines built by the 
Kerr Turbine Co. are tested under as 
near conditions as 
| A brake is 
used to grip the brake pulley with in- 


actual operating 


ossible before shipment. 
ternal flanges. The stream of water 
is thrown into each end of this pulley 
nd the water under centrifugal force 
out through the holes drilled 
in the rim of the pulley on to the 
working surface of the brake, where 
This 
construction has given very high ‘ab- 
sorptive power for this type of brake 
with a high surface speed and steady 


passes 


the friction heat is developed. 


running. 
On the curve shown in the diagram 
in Fig. 2 the dots on the line called 


at Brake,” show results from 
the test on this particular turbine. To 
the in the brake it- 
self due to bearing friction and vibra- 
tion, the turbine is run at rated speed 
The 
pressure required to do this is shown 
at the point surrounded by a triangle. 
Through this point a line called 
“Power at Coupling” is drawn parallel 
to the line of “Power at Brake.” In 
connection these tests, a cali- 
brated steam gage is connected to t' 2 
steam chest of the turbine just below 
The pressures 
found there are indicated by the ordin- 
ates on the diagram in Fig. 2, show- 
ing gage pressure. From the curve of 
“Power at Coupling” the horsepower 


“Power 


eliminate losses 


with the coupling disconnected. 


with 


the governor valve. 


transmitted through the coupling, for 
ny giver’ steam pressure fixed by the 
governor, can be ascertained. 

It has been found in practice that 
the steam flow through the turbine is 
the same whether standing or running. 
For convenience in testing, the steam 
flow through the turbine 1s determined 


with the turbine held still by the 
brake. The results of such steam 
flow test for three different points 


the curve called “Total 
Steam-Gage Pressure.” From the two 
rves thus determined, the economy 


are shown in 


-ve is calculated. To use the exact 


feures from the test, with an initial 
pressure of 90 pounds in the steam 
best and atmospheric back pres- 
stre, the turbine developed 140 

ke horsepower at 2,003 revolu- 

1S per minute with an actual 
viter rate uncorrected for moisture 
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of 44 pounds per brake _horse- 
power hour. In the turbine, such 


a water rate will be maintained inde- 
finitely, as it is not liable to loss of 
power through leakage past pistons 
and valves as in the case of the steam 
engine, 


Unlike the steam engine again, the 


steam turbine has its best speed 
higher than that of even the pressure 
blower. To meet this condition the 
B. F. Sturtevant Co., Hyde Park, 
Mass., has brought out a_ specially 
designed form of blower called the 


“Turbine Type.” It is distinctive as 


shown in Fig. 1, as it has an oval 
mouth in place of the usual cnculat 
one. This construction permits mak- 
ing the wheel or runner wider for a 
given diameter and therefore secures 
a higher rotative speed for the same 
capacity in air minute. In this 


blower 16,000 


cubic feet of air per minute against 


per 


case the was rated at 


14 ounce pressure or 24-inch water 


gage, 
In Fig. 3, are shown curves plotted 
from data obtained on the test made 








Fic. 1 


-THE 


ING 


SHANAFELT CAST- 


BRUSH 


This shows, the 
gage 


will require no 


of the complete unit. 
speed 
and 
The blower discharged air 
feet 


size of 


relation between pressure 


and air pressure 
explanation. 
nozzle 4 long, 
the full the 
of the blower to an orifice 12.75 inches 
The 
of the blower is 2.76 square feet while 
the 0.886 feet. 
The ratio of nozzle to area is 
0.32. In this 
measured at 


through a tap- 


ered from mouth 


in diameter. area of the mouth 


nozzle area is square 
mouth 

the air 
the 


turbine and from it the volumes shown 


case pressure 


was mouth of the 
in the curve giving relation of static 
air pressure to volume were calculated. 
At 24-inch equal to 
14. ounce 


water pressure, 
the 


charged is seen to be well above the 


pressure, volume dis- 
In this case, as a mat- 
did 
show the full discharge, as no account 
was taken of the through 
the mouth of the blower. The 
tively small amount of power required 
by the rated capacity is 
shown by the fact that only 67 pounds 


rated capacity. 


ter of fact, the calculations not 
vel city 


rela- 


blower at 
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steam chest pressure was required to 

the blower at a 

22'%4-inch water gage pressure. A large 
the turbine 

pacity in the blower is thus shown 


drive speed giving 


reserve power in and ca- 
by the tests made on the unit. 

furnished for 
Kerr Turbine 
Co., Wellsville, N. Y., in varying ca- 


These units can be 


cupola service, by the 
pacities. For a 36-inch cupola, a 10 
ounce pressure can be provided at a 
3,500 


For an 84-inch cupola, a 14- 


speed of about revolutions per 
minute. 
cunce pressure can be provided at a 
speed of 2,500 revolutions per minute. 


THE SHANAFELT CASTING 
BRUSH. 


The casting brush shown in Figs. 1 
and 2, made by the Shanafelt Mfg. 
Co., 1228 West Ninth Canton, 
Ohio, is so constructed that it is im- 
possible to force up the bristles or to 
the back of 
less of the 
subjected. 
brush 


street, 


raise the brush, regard- 
it may be 
the 


galvanized 


use to which 


As shown in Fig. 1, 


has a round-edged 





2—CastTiInGc BrusH 


Fic. 
SECTION OF GALVANIZED STEEL 


WITH 


Top BrokKEN AWAY 
steel back, and briddled ends, which 
are fastened with nails on the sides, 


thereby eliminating the possibility of 
the back of brush. A 
of the brush with a section of 
the galvanized steel top and side re- 


raising the 


view 


moved, is shown in Fig. 2. These 
brushes are made in two sizes, the 
wire bristles being 4 inches long, 


block 7%4 x 24 inches, and with either 
four or five rows of wire. 


FOUNDRY EQUIPMENT ExX- 
HIBIT AT DETROIT. 


i 


and Manufacturers’ Supply Association, 


Hoyt, secretary of the Foundry 


in an announcement recently issued to 
the members of this organization, states 
that from present indications more than 
the 
ventions will be required for the exhibits 
that will be’ made in Detroit during the 
week of June 6 to 10. The invitation 
from Detroit conveys the privilege for 
exhibition purposes of the grounds and 


buildings of the State Fair 


twice space used at previous con- 


Michigan 
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Association, and a contribution of $1,200 
toward defraying the expense of tem- 
porary buildings has also been made by 
Detroit foundrymen. All 
buildings have floors 
ground level, and 
foundations and pits will be placed in a 
temporary building. The Cadillac Hotel 
has been chosen as headquarters for the 
Foundry and Manufacturers’ Supply As- 


permanent 
the 
requiring 


concrete on 


exhibits 


sociation. 


THE VOLCANO BLOW-TORCH. 


The gasoline blow-torch shown in the 
the 
Manufacturers’ 1012 
State street, Erie, for 


heating defective castings, which are to 


illustration, 
Supply 


accompanying sold by 
House, 


Pa., is adapted 


be patched, plugged, or on which miss- 


ing parts are to be brazed. It can also 
be used for releasing or making shrink- 


age fits on heavy machinery or engines, 
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into gas before leaving the cylinder, 
thereby insuring perfect combustion in 
the burners and a high degree of heat. 
The torch shown is provided with an 
extension burner, 4 inch seamless cop- 
per tubing being used for delivering the 
the The Manufacturers’ 
also the 
of 


torch. 
House is engaged in 
mining and of all kinds 
molding sand, its Empire brand, which 
New York, being 
aluminum 


gas to 
Supply 
shipping 


western 
for 


is mined in 


well adapted brass, and 
fine gray iron work. 


LARGE SAND FLEET. 


A large fleet of boats is engaged in 
the shipment of molding sand on the At- 
the Whitehead Co, 
Providence, R. J., having no less than 


lantic coast, Bros. 


50 schooners and barges employed in the 
its banks. 


shipment of sand from own 


This sand is delivered by boat to points 


VoLtcANo GASOLINE BLow-TorcH 


for brazing iron or copper tubing, for 
straightening This 
torch dispenses with the air pump, and 
the 
burner 
cylinder, this burner being fed from the 
, copper 


steel sections, etc. 
auxiliary 


the 


generated by an 


the bottom of 


gas is 
located at 


compressed gas of the torch by 
tubing leading to the main valve on top 
of the cylinder. The gasoline is pumped 
into the torch by the top lever, and the 
pressure is regulated by the collar, which 
operates the the top 
of the torch. . The torch is so construct- 
that it refilled sus- 
pending operations. The the 
torch is a steel cylinder capable of sus- 
per 


valve enclosed in 


ed can be without 


tank of 


taining a pressure of 2,000 pounds 
provided with a 
safety valve. It be- 
tween 10 and 200 pounds pressure, and 


square inch, and is 


can be operated 


can be maintained at working pressure 


of 80 to 140 pounds without the use of 


an air pump. The gasoline is converted 


south 
as Baltimore and east to Belfast, Maine. 


along the Hudson river, as far 
Shortly before the closing of the ship- 
November, the White- 
head Bros. Co. had 21 boats delivering 
The 
combined tonnage of the Whitehead fleet 
is 25,000 and the 


rated at 1,200 tons. 


ping season last 
sand at one point in Connecticut. 


tons, largest boat is 


TRADE NOTES. 


The Northern 
Detroit, builders of 


have 


W orks, 
cranes and hoists, 
land 


which 


Engineering 


purchased additional ad- 


joining their plant, on they 


will probably make extensions to 


their crane department. 


The 
Cleveland, 


Ce., 
four- 


Bruce-Macbeth Engine 


builder of two and 


has opened a 


1020 


cylinder gas engines, 


branch office in Philadelphia, at 


February, 1910 


Drexel building. 
M. E. Jackson. 

The Superior Sand Co., 503 Cuya 
hoga building, Cleveland, has been or 
ganized to engage in the mining an 
shipping of Zanesville, Conneaut an 
Tuscarawas, O., molding sands. Walte 
T. Findley has been elected president 
W. H. Smith, vice president and gen 
Koontz, sec 
Mr. Smith ha 
had 12 years experience in the molding 
and during the pas 
six or seven years has been associated 
with the Standard Sand & Machin 
Co., Cleveland, H. C. Koont 
has been connected with the Interstat 


It is in charge of 


eral manager, and H. C. 
retary and treasurer. 


sand business, 


while 


Sand Co., Cleveland, during the past 
five years. 
At a recent meeting of the stock- 


the H. E. Mills Mfg. Co., 


Syracuse, N. Y., officers were elected 


holders of 


as follows: President and treasurer, 


Fi. E. 


eral 


Mills; vice president and gen- 
manager, L. D. 
Frank T. 

with N. 
Mcllravy 


Douglas; secre- 
Mills. 
Hi; 


comprise 


The officers 
Childs and W. 
the board of 
It was decided to immedi- 
ately begin the erection 
at Solvay, N. Y. 
factures 


tary, 
together 
Fe. 
directors. 
of a plant 
This concern manu- 
compounds and 
of all kinds. 


QO. M. S. Co. (Quincy, Man- 

Sargent) New York City, 
announces that after Jan. 1 its west- 
ern office will be at 738 First National 
Bank building, in charge of John C 
H off. 

The Process Co., Au _ Sa- 
ble Forks, N. Y., has moved its New 
York from 1777 Broadway to 
39 Cortlandt street. The main office 
located at Au Sable Forks, 
where all communications intended for 
the company should be addressed. 


The Detroit Foundry Supply Co., 
Detroit, is sending to the trade a cal- 
endar, adapted 
for office use, owing to the large size 


dry core 


liquid core binders 


The 


chester, 


Rx »beson 
office 


is still 


which is especially 
of the pad containing the months of 
the year. 

The Arcade Mfg. Co., Freeport, IIl., 
manufacturer machin 
has issued a 16-page booklet giving 
list of 


of molding 


its molding machine installa- 


tions. This is an impressive list, 
asmuch as in one foundry 27 machin 
are installed, in another 22, others 
Cte: 

The Iron Co., B 
falo, has been organized with a ca 
ital of $5,000,000, and will take 
the Buffalo and Susquehanna Iron C 
blast fu 
The newly inc: 
erect two bla 


Rogers-Brown 
OV 


which now operates two 


Buffalo. 
concern 


naces in 


porated will 
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furnaces on a site adjoining the plant 
f the Buffalo & Susquehanna Iron 
‘o. All of the ore properties of the 


Dp 
» 


Michigan and 


uffalo Co. in 


well as 


& Susquehanna Iron 


Minnesota, as 


he coal mines and coking properties 


n Pennsylvania, 
xy the 


N. 


ar 
I 


the daily 


pattern 


blast apparatus 


will be 


new company. 


taken over 


The Bayonne Casting Co., Bayonne, 


J., announces that it is now mak- 


"? 
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ing castings of Monel metal, including 


sections as propeller wheels, 


fittings, 


such 
marine acid-handling 


fans 


appar- 


atus, exhaust for acid gases, 


pickling 
this 


pumps, plungers, apparatus, 


etc. The shrinkage of metal (is 
a tensile 
to 81,609 
The elonga- 


from 38 to 


14 inch per foot, and it has 
strength varying from 73,283 
pounds per square inch. 


tion in 2 inches varies 


285 


28% per cent. The specific 
of cast Monel metal is 8.87. 


The J. F. Webb Mfg. Co., Daven- 


gravity 


port, Iowa, in a four-page pamphlet 
recently issued, describes a _ portable, 
pneumatic, power-ramming molding 
machine. It is especially adapted for 


light work and is made in two sizes, for 
flasks 10 x 20 inches and 8 inches deep 
and 15 x 26 inches, and 8 inches deep. 


GENERAL INDUSTRIAL NOTES 


Edward Maher’s Sons, New- 
k, N. J., 
1 Berlin street, the 
ill be 90 x 160 feet. It 


ith a electric 


iron founders, 
gray foundry 

building of 
be equipped 


will erect a iron 


main which 
‘will 
15-ton traveling crane, and 
tons. A 
as sand 


for.clean- 


output is estimated at 30 
well 


tools 


shop will be added, as 


and pneumatic 


ing castings. A number of molding machines 
will also be installed. Wm. A. Maher and 
Frank R. Maher, who constitute the firm of 
Edward Maher’s Sons, are the sons of the 


late Edward 


Maher, of the firm of Maher & 


Flockharts. 


operated by the 


B 
Te 


ccount of the 


new foundry, 30 x 132 


fal 


} 


a 


as secured a 


foundry 
Machine Works, 
be 25 x 89 


An addition is being erected to the 
Harrison 
elleville, Ill. 
et. 
The 


hich 


The building will 
Works, 


compelled to 


Colo., 


site on 


Denver Brass Denver, 


was seek a new 


condemnation of its present 
purposes, is 
feet, 


modern 


cation for boulevard erecting a 


which will be 


juipped with all appliances. 


The Co., Buffalo, 
eight acres upon 


King Sewing Machine 


site of which 


plant costing approximately $150,000 will be 


erected. The foundry will be 150 x 300 feet; 
machine shop, 300 x 300 feet, and warehouse 
and office building, 800 x 200 feet. 

[he Milwaukee Stove Works, Milwaukee, 
Wis., will erect a new foundry, 110 x 270 
leet. 

[The McCall Mfg. Co., Macon, Mo., manu- 
facturer of farm implements, will erect a 


x 


C 


ray iron foundry for the manufacture of 


astings for its own use. 

The Southern Steel Casting Co., Chatta 

iooga, Tenn., has recently been organized 
Walter Crafts, T. M. Girdler, of the At 


lanta Steel Co., and _ others. This concern 
ill install an electric steel furnace, of either 
the Heroult cr Girod type, for the produc 
on of electric steel castings, ranging in 
eight from one pound to several tons. Elec 
ric power will be obtained from a_ large 


dro-electric plant now being buijt on the 


ennessee river by the Chattanooga & Ten 


ssee River Power Co. 

The Mt. Vernon Car Mfg. Co., Mt. Ver 
n, Ill., will erect a new plant which, among 
her departments, will include a machine 
shop, 75 x 100 feet, and a pattern shop, 60 
100 feet 

The Union Iron Works, Detroit, have been 
orporated with $30,000 capital, and_ will 
ct a plant at Rivard street and Harper 
nue, comprising a two-story building, 42 x 


feet, and a brass foundry, 32 x 70 feet. 
company will engage in the manufac 

e of a general line of brass castings, such 
steam and gas fittings, automobile parts 
specialties. 

Che Henry & Scheible Co., Cleveland, fur- 

e builder, has purchased the Ferro Steel 


Register Falls, O., and will 
Considerable 


required. 


plant at Chagrin 


fit it up for foundry purposes. 


foundry will be 
The 
engage in the 


equipment 
Wis., will 
and 
trade. 


Racine Foundry Co., Racine, 


manufacture of iron, brass 


aluminum castings for the automobile 
> 


A foundry, 60 x 125 feet, boiler shop, 30 x 


100 feet, and machine shop, 40 x 100 feet, 
will be erected. 

The Falk Co., Milwaukee, is installing a 
Stoughton side blow converter in its steel 
foundry, and the same will be p'‘aced in op- 
eration early this year. Five of, these con- 
verters are now in use in various parts of 


the United States. 
The plant of the 


Davison Foundry Co., 
Chicago, has been purchased by John W. 


Hubbard, president of Hubbard & Co., Pitts- 
burg, manufacturer of shovels and _ railroad 
track tools. Additional property adjoining 
this plant has also been secured, and the 
Hubbard Steel Foundry Co., with a capital 
of $300,000 has been organized by Mr. Hub- 


bard. It is the 


intention to erect additional 
buildings and two open-hearth furnaces, and 
the foundry will be equipped for the  pro- 
duction of steel rolls and other steel cast- 
ings of large section. John N. Allen, for 
merly with the Illinois Steel Co. and _ later 


with the Lackawanna Steel Co., Buffalo, has 


been appointed general manager. 
The Erie Engine Works, Erie, Pa., has 
purchased a tract of 10 acres in that city, 


and will proceed at once with the erection 
of a new plant which will double its pres 
ent capacity. These works will consist of 
an iron foundry, 135 x 440 feet; office build 
ing, 40 x 40 feet; power plant, 40 x 40 feet; 
store house, 40 x 80 feet; carpenter shop, 
40 x 50 feet, and fireproof storage building, 
55 x 104 feet A yard crane runway, 40 x 


200 feet, will be provided and the melting 
equipment of the new foundry will consist 
of two 66-inch cupolas. Two 30-ton cranes 
will be installed in the main bay of the 
foundry, and the yard will be served by a 
10-ton crane. F. Felkel, 412 Fourth avenue, 


Pittsburg, is in 
The Davenport 


port, Ta., has 


work. 
Works, 


plans for 


charge of the 


Locomotive Daven 


completed additions 


The 
machine 


which will cost approximately $ 


buildings include pattern, blacksmith, 


and erecting shops. 


The American Ornamental Iron & Bronze 
Co., Minneapolis, recently incorporated, will 
erect a plant at Bryn Mawr, Minneapolis 
for the manufacture of ornamental iron and 
bronze work, both cast and wrought, such as 
Stairs, grilles, gates, fences, etc Frederick 
H, Wallis is secretary of the company, and 
Hubert Kelly is treasurer. 

The Vulcan Iron Works, New Britain, 
Conn., will erect a foundry, 110 x 302 feet, 
at an estimated cost of $16,000. 

The Malleable Iron Fitting Co., Brantford, 


Conn., is enlarging its plant by an addition 


to its steel foundry, 200 x 135 feet. An 
additional converter, as well as a small open- 
hearth furnace, will be installed. The mal- 
leable foundry will also be enlarged, and 
will be provided with a 25-ton reverberatory 
furnace. 

The Orrville Pump & Furnace Co., Orr- 


ville, O., has recently been 
$75,000 capital to take 
the Orr Foundry Co. and the Service Pump 
Co., Orrville, as well as the Furnace 
Co., Barberton, O. The company now has 
under construction at Orrville a foundry build- 
70 x 110 feet, a brick pattern shop, 40 
x 70 feet, and a power plant, 30 x 60 feet. 


The Wales Co., North 
Wales, erecting and ma. 
chine This manufactures 
grinding machinery, hack-saw 
chines, 

The Comstock-Wellman Co., Cleve- 
land, has been incorporated with $20,000 cap- 
ital, to build a plant for 
brass and bronze castings. 
are. CC, W. 4 LOW. 
F. S., and J. A. Wellman. 

The Keeler Co., Grand Rapids, Mich., 
will erect a foundry building at an estimated 


incorporated with 


over the business of 


Razor 


ing, 


North 
re. 
shop. 


Machine 
a foundry 
company 
power ma- 
etc. 


3ronze 
the production of 


The 
Comstock, 


incorporators 


‘: ¢, 


and 


Brass 


cost of $1,500. 

The Flour City Ornamental Iron Works, 
Minneapolis, Minn., will erect an extensive 
addition to its plant. 

The R. N. Bassett Co., Shelton, Conn., 
manufacturer of brass goods, will erect an 
addition to its plant, four stories high, 60 x 
100 feet. 

The Southern Pipe & Foundry Co., South 
Knoxville, Tenn., plans doubling the capacity 


of its present plant by the addition of a new 
building, 250 x 400 feet. 

The Laidlaw-Dunn-Gordon Co., 
will 


Cincinnati, 
addition to its foundry, 162 x 
The 54 feet 
wide and will be served by two 10-ton travel- 
The will be sufficiently 
heavy to permit the subsequent installation of 
The 


W ide, 


erect an 


120 feet. center aisle will be 


ing cranes structure 


25-ton cranes. will be 
will be 
The 
traveling crane, 


side aisles approx- 


imately 32 feet and served by 
hand trolleys with air hoists. 


be served by a 


will 
having a 6- 


yard 


foot span. An additional 72-inch cupola is 
also being installed. The new building will 
be of steel frame construction., with brick 


walls and composition roof. 

The West Side Foundry Co., Troy, N. Y., 
which manufactures gray iron and ornamental 
castings, is erecting an addition to its plant, 
150 feet long, and the increased facilities will 
provide work for 25 to 30 additional 


The 


molders. 


Detroit Stove Works, Detroit, will 
erect a new factory building, 66 x 184 feet, 
five stories high. 

The Holyoke Motor Foundry Co., Holyoke, 


Mass., will erect a new foundry building, 80 
x 88 feet 
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